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PREFACE. 



The photograph for the frontispiece of the present Volume, the sixth of the Henry 
Draper Catalogue, has been selected as typical of those used by Miss Cannon 
in the classification of the spectra. The illustration is an enlargement to double the 
scale from 1 37392, made with the eight-inch Draper Telescope, having an exposure 
of 80 minutes on the region whose centre is R. A. 19* 3o'", Dec. +50^. The origi- 
nal negative is eight by ten inches in size, so that the illustration shows less than 
one fourth of the negative. Owing to the length of the exposure necessary to show 
the lines of the fainter stars, the spectra of a few bright stars are over-exposed. 
The spectra of all such stars were classified earlier on plates made with instruments 
of greater size. The width of the spectra was obtained by changing the rate of 
the driving clock, so that the spectrum of each star formed by the objective prism 
drifted across the plate by a determined amount. When the region photographed 
lies on, or near, the meridian, and the polar adjustment of the instrument is perfect, 
the spectral lines will, in general, be perpendicular to the length of the spectnmi. The 
lines may also be affected by flexure of the telescope. In the present case, the spectral 
lines are considerably inclined, caused chiefly by differential refraction, since the region 
was about four hours west of the meridian at the end of the exposure. This effect 
might have been avoided by following the exposure visually and guiding the instnmient 
in declination. The inclination of the lines does not interfere with the classification. 

A large number of the spectra shown in the illustration are of Classes A and K. 
The variable star R Cygni, +49^ 3064, Class Pec., is shown at 90, 73 (reckoned in 
millimetres from the lower left hand comer). The emission lines of hydrogen, Hj8, 
H7, and H5 are seen as black lines, since the reproduction is in the form of a 
negative. The bright star just above is d Cygni, magnitude 4.64. At 70, 17 is 
the spectnmi of +50^ 2869, a gaseous neb\ila. Class Pd, which contains besides the 
bright hydrogen lines, the chief nebular lines at 4959 and 5007. At 88, 160 is 
+49^ 2999, whose spectrum is of Class Mb. 



Cahbsidge, U.S., June 28, jg2J. 



S. I. BAILEY, 
Acting DkecUtr of the Obsenaiory of Harvard CeUege. 
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THE HENRY DRAPER CATALOGUE. 



The Henry Draper Catalogue originated in the attempt to collect in a single 
catalogue a description of all the stellar spectra which could be classified on the 
photographs of the Henry Draper Memorial. It was shown in May^ 1885^ that by 
placing a prism in front of the objective of a photographic telescope^ excellent 
spectra could be obtained of all the stars of sufficient brightness in the field of the 
instrument. The immediate effect was that the photographic image of each star, 
instead of appearing as a point, was spread into a line, the rays of different wave 
lengths being diverted by the prism to different points upon the plate. These lines 
were then broadened into bands by giving a rate to the driving clock differing 
sli^tly from sidereal time. The principal lines in the spectra appear in these bands. 
The advantages of this method are, first, that the spectra of several hundred stars 
can be obtained on a single photograph, while with a slit spectroscope only one star 
can be photographed at a time. Secondly, the loss of light is so small that, even if 
stars are faint, satisfactory spectra can be obtained. Thirdly, the spectra can be 
identified with certainty, since they occupy the same relative positions on the pho- 
tographs as stars on a chart plate, or map. 

The classification of the spectra required for the Henry Draper Catalogue was 
begun by Miss Annie J. Cannon on October 2, 191 1, and practically completed 
September 30, 191 5. Some additional spectra were taken from later plates, where 
faint stars had not been classified previously. The total number of spectra classified 
is 242,093, relating to about 222,000 stars. The greater portion of the northern 
stars were classified from 709 plates taken with the 8-inch Draper Telescope, mounted 
at Cambridge. In like manner, 1,409 plates of the southem stars were used, taken 
with the Bache Telescope, mounted at Arequipa, Peru. Each of these instruments 
has, for an objective, an 8-inch Voigtlfinder Portrait Lens, corrected by Alvan 
Clark and Sons. Two prisms having angles of 13^ and 5^ were originally used with each 
instrument. They formed spectra having a dispersion such that for the 8-inch Draper 
Telescope the intervals between the lines Hfi and HU were 5.61 and 1.60 mm., respectively. 
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The corresponding intervals for the Bache Telescope were 5.80 and 2.23 mm. It appeared 
that the definition was better with the prism giving the larger dispersion attached to 
the 8-inch Draper Telescope, and with the prism giving the smaller dispersion 
attached to the Bache Telescope. For this reason, the spectra of much fainter stars 
could be classified from the photographs taken in Arequipa, than from those taken in 
Cambridge. Exceptions were made in the case of southern stars which are too 
dense on plates of small dispersion, and of northern stars so near together that 
their spectra are superposed on plates of long dispersion. Some northern stars 
between o® and +10® in declination were also classified from plates of short disper- 
sion taken in Arequipa. 

In November, 1900, two prisms, having nearly equal angles of about 6®, were 
attached to the 8-inch Draper Telescope. They were mounted so that they coxild 
be rotated by any desired amount, which was measured by means of a graduated 
circle. When placed in opposite directions they nearly neutralized each other, while, 
when turned in the same direction, the dispersion was double that of one of the 
prisms. The angles adopted were such that the dispersions were the same as those 
previously employed, 5.61 and 1.60 mm. 

A niunber of photographs showing fainter stars were taken with the 16-inch 
Metcalf Telescope. The regions selected were the centres of the Harvard Standard 
Regions described in H.A. 14, 477, and a few others, such as the Pleiades, Praesepe, 
etc. The distance between the lines 1^3 and He was here 3.90 mm. 

On all of the plates described above, the spectra of the bright stars were dense, 
so that they coxild not be classified. Accordingly, spectra taken with a larger dis- 
persion were used. For stars north of declination —20^, from one to four prisms 
were attached to the ii-inch Draper Telescope. The interval between the lines Hfi 
and H€ varied from 19.63 to 80.50 mm. These spectra have already been described 
in H.A. 28, Part i, but as a different system of classification was there employed 
by Miss Maury, the spectra were again classified by Miss Cannon. This work was 
extended to stars of the fifth magnitude, and a few that were fainter, by means of 
H.A. 56, No. 4. For the southern stars, brighter than the sixth magnitude, the 
spectra are taken from H.A. 28, Part 2, and H.A. 56, No. 5. From one to three 
prisms were employed, and the interval from 1^3 to He varied from 21.57 to 72.15 mm. 

From August, 1885, to November, 1894, Seed 26+, from December, 1894, to 
December, 1899, Cramer Crown, from January, 1900, to May, 1911, Seed G. E. 27, 
and since Jime, 191 1, Hammer Special plates were generally used. 

Substantially the same classification has been used in all the publications of the 
Henry Draper Memorial, except in the case of H.A. 28, Part i. Slight changes have 
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been introduced from time to time as experience showed that the classification could 
be improved. For instance. Class H, used in H.A. 27, has been abandoned, since it 
has been found that it is identical with Class K, when photographed under favor- 
able conditions. The letters were originally appUed empirically, a separate letter for 
each class of spectrum which appeared to be different. Later, it was found that 
nearly all the spectra fell into the classes B, A, F, G, K, and M, which thus 
formed a continuous sequence. Intermediate spectra are indicated by numbers 
representing tenths of the interval. Thus, A5 represents a spectnmi midway between 
Ac and Fo. The numeral is omitted when a precise classification cannot be made. 
Class B was found to precede A, but the letters could not be reversed without 
causing confusion. Class P, designating gaseous neb\ilae, and Class O, stars of the 
fifth type, appear to precede Class B. The imanimous adoption of this system by 
an International Committee appointed by the Solar Union has secured its universal 
acceptance. The countries represented on this Committee were Canada, England, 
France, Germany, Holland, and the United States. 

The designations of the lines used in describing the spectra, are generally the 
same as in the previous volumes. An exception is made, however, in the case of 
the series of lines first found in the spectrum of f Puppis. Professor Pickering 
showed these lines to be so closely represented by a modification of Balmer's for- 
mula, that he assumed them to be due to "hydrogen under conditions of tempera- 
ture or pressure yet imknown,'* as stated in H. C. 16, January 12, 1897. The lines 
were therefore called " additional hydrogen lines," with the specific designations as 
follows: line 5411, H^; 4541.9, H7'; 4200.3, H5'; 4026.0, He'; 3924.0, Hf ; 3860.8, 
Hi;'; 3815.7, IW; and 3783.4, l\ Recent investigators, however, find by experiments 
in the laboratory that these lines are probably due to helixun. They are now com- 
monly called t Puppis lines and this designation is accordingly adopted here. 

The classification and designation of peculiar spectra present great difficulties. 
Some spectra are so peculiar that they can not be assigned to any known class, and 
are marked Pec. in Table I. Others show deviations of various kinds and degrees, 
and yet resemble the typical spectra in the most essential characteristics. In the 
latter case, the class which the peculiar spectnmi resembles most nearly is given, fol- 
lowed by the letter p. A description of the deviation from the typical spectrum 
will then be foimd in the Remarks following Table I. The deviations may occur in 
several ways, as has already been discussed in H.A. 28, 143. First, in the width of 
the lines. The difference in the width of the lines, especially whether the lines are 
diffuse or sharp, was early recognized. On September 8, 1887, the spectra of a Cygni, 

in which the lines are very sharp, and of a Aquilae, in which they are diffuse, were 

3 



ANNALS OF HARVARD COLLEGE OBSERVATORY. 

photographed on the same plate, to prove that the difference was due to the star 
and not to the instrument^ or condition of the air. Narrow lines will appear hazy, 
or even double, if the focus is poor, or the air unsteady, and a slit spectroscope is 
much to be preferred to an objective prism for determining this condition. When- 
ever the width of the lines appeared to be abnormal, it is noted in the Remarks. 
With the larger dispersion in H.A. 28 and 56, the deviation from the normal in the 
width of the lines was always noted, when certainly seen. When the lines are 
broad, the spectra are designated in H.A. 28, i, by the letter " b," and in HA. 28, 
2, by Remark 18, when narrow, by the letter " c " and Remark 40, respectively. 
For convenience of reference, a list of bright stars in whose spectra the lines are 
narrow, was given in H.A. 56, 162. 

Secondly, deviations may occur in the intensity of certain lines in stellar spectra. 
Nxunerous spectra in Classes Ac to A5, show the double silicon line, 4128.1, 4131.1 
to be of increased intensity, and in other spectra the strontium lines 4077.9, 4215.7 
are very strong. Lists of a few of these peculiar spectra are given in H.A. 56, 113, 
161 • The great intensity of these strontimn lines in spectra of various classes, such 
as fi Microscopii of Class A2, { Phoenids of Class Fo, and ^ Capricomi of Class G5, 
is of interest in connection with the relation of these lines to the absolute brightness 
of the stars, and to the possibility of distinguishing between the so-called ^^ giants'' 
and '^dwarfs.'' Nxmierous other lines, including those of hydrogen, have also been 
found to be of abnormal intensity in certain spectra. In the case of C.DM. —27® 178, 
R. A. o* 3i**.7, Dec. —27^50', the continuous spectrum is Class G5, but the hydro- 
gen lines are as strong as in Class F5. In some spectra of Class K5, or Ma, such as 
B.D. +50® 1725, R. A. 10* 5"*.3, Dec. +49® 58', and C.DM. —39® 14192, R. A. 21* ii**.5, 
Dec. —39® 15', several lines, including 4435 and 4455, are abnormally intense. 

A third peculiarity in stellar spectra b the presence of bright, or emission, lines. 
At least 750 spectra are known to have bright lines. The gaseous nebulae, Class P, 
the Fifth Type, Class O, the P Cygni Type, and the Novae are discussed in H.A. 76, 
No. 3. The presence of bright lines in spectra of Class M, characteristic of long 
period variables, is indicated by the combination, Md. No symbol has ever been 
adopted to show the presence of bright lines in spectra of Class B, although the 
use of a suffix, such as " jS " or " h,'' has been suggested. It seemed best, however, 
to continue to designate these spectra by placing the letter ^^p" after the class, 
until some definite action should be taken by the Committee on Stellar Classification. 
These spectra may easily be found by means of the Remarks following Table I. 

The other two deviations consist in a periodic doubling of the lines in the spec- 
trum, also indicated by the letter ^^p," and in the existence of the lines of two 
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classes of spectra completely superposed, designated composite spectra. A laige part 
of the bright stars having composite spectra are known to be double, either visually 
or spectroscopically. It is assumed that this is always the case, and two lines are 
accordingly given to such stars. 

Miss Cannon has described the classification in full in H.A. 28, 146, and more 
concisely in H.A. 56, 66. A classification of the gaseous nebulae is given in H.A. 76, 
20. For convenience, the classification as used in the present volume is again given 
below. 

Class Pa. Typical nebula, I.C. 418, R. A. 5* 22**.8, Dec. —12^46'. The double 
line, 3726, 3729, b more conspicuous than the chief nebular lines, 5007.0 and 4959.0. 
The hydrogen lines Ha, H8, H7, IK, He, and Hf are bright. 

Class Pb. Typical nebula. The Great Nebula of Orion. lines 5007.0 and 4959.0 
are more intense than in Class Pa. 

Class Pc. Typical nebula, I.C. 4997, R. A. 20* i5"*.6, Dec. +16® 25'. Line 4363.4 
is the most conspicuous. Novae usually show this line much stronger than 5007.0 
when they first become nebulae. 

Class Pd. Typical nebulae, N.G.C. 6826, R. A. 19* 42**.!, Dec. +50® 17', and 
N.G.C. 6326, R. A. 17* i2"*.9, Dec. —51^40'. The chief nebular line, 5007.0, is the 
strongest line. The greater number of the gaseous nebulae belong to this and the 
following class. 

Class Pe. Typical nebulae, N.G.C. 7662, R. A. 23* 2i'*.i, +41® 59', and N.G.C. 
7009, R. A. 20* 58"*.7, Dec. —11^46'. This class differs from Class Pd in having line 
4685.9 present. 

Class Pf. Typical nebula, N.G.C. 40, R. A. o* 7**.6, Dec. +71® 32'. A bright 
band whose centre is at 4650 is the most conspicuous portion of this spectrum and 
appears to ally it with spectra of Class O. 

Class Oa. Typical stars, B.D. +35® 4013, R. A. 20* 8"*.2, Dec. +35® 54', and 
C.P.D. —60® 2578, R. A. II* 5"*.8, Dec. —60® 26'. A broad bright band, whose centre 
is at 4650, is the most conspicuous portion of these spectra. H7 ^uid H8 are bri^t, 
and several other bright bands are seen. 

Class Ob. Typical stars, B.D. +35° 4001, R. A. 20* 6"*.5, Dec. +35® 53', and 
C.DM. —23® 4553 J R- A. 6* 5o"*.o, Dec. —23® 48'. A wide, bri^t band, whose centre 
is at the wave length 4686, is the most characteristic feature of these spectra. 
The hydrogen lines H^, H7, and HS are bright, and also those of the ^Puppis 
series. 

Class Oc. Typical stars, B.D. +36® 3987, R. A. 20* i3"*.3, Dec. +37® f and 

C.DM. —41® 10972, R. A. 16* 45**.3, Dec. —41^ 41'. The bands are narrower than in 
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Classes Oa and Ob, and two well seipaxated lines are seen at 4686 and 4638, the 
fonner being twice as bright as the latter. The hydrogen lines are bright, and also 
the lilies of the ^ Puppis series. No dark lines are seen. 

Class Od. Typical stars, ^ Puppis and X Cephei. All lines are dark except 4686 
and 4638, which are bright Seven dark lines of the ^Puppis series have been 
photographed. The helium line, 4471.6, is present but very faint in ^Puppis. 
Several faint, dark lines between Hfi and H7 are seen in the spectrum of X Cephei, 
but not in that of ^ Puppis. 

Class Oe. Typical star, 29 Canis Majoris, R. A. 7* i4**.5, Dec. —24^23'. The 
q)ectrum resembles that of ^Puppis in having all lines dark except 4686 and 
4638. Nxmierous helium and other dark lines are present. Line 4097.5, some- 
times attributed to silicon, and the silicon line, 4089.0 are at their maximum 
intensity. 

Class Oes. Typical star, r Canis Majoris, R. A. 7* 14**. S, Dec. —24® 47'. All the 
lines are dark. This spectrum is clearly intermediate between those of Classes Oe 
and Bo. It resembles those of Class Oe in the presence and intensity of the 
f Puppis series, and those of Class Bo with respect to the helium lines. No bright 
bands are seen, but the strong dark lines 4649.3 and 4685.9 are present. 

Class Bo. Typical star, cOrionis. The hydrogen lines are 0.3 as intense as in 
the spectrum of a Canis Majoris. The ^ Puppis series is present, but much fainter 
than in Class Oe5. Oxygen lines are strong. Line 4649.3 is slightly more intense 
than the heliiun lines 4026.3 and 4471.6, which are equally strong. The triplet, 
4070.0, 4072.5, and 4076.1, is well marked. Lines 4649.3, 4116.3 and 4089.0, reach 
their greatest intensity in this class and decrease very rapidly in succeeding classes 
of spectra. 

Class Bi. Typical stars, jS Canis Majoris and jS Centauri. The hydrogen lines 
are seen from H^ to Hr. The ^Puppis series is not distinctly seen. The lines of 

helium are more intense while the silicon and oxygen lines are fainter than in Class 

« 

Bo. Line 4471.6 exceeds 4649.3, while 4121.0 exceeds 4116.3, in intensity. 

Class B2. Typical stars, 7 Orionis and a Lupi. The lines of heliimi are at their 
maximum intensity in this and the following class. Line 41 16.3 is not seen, and 
lines 4089.0 and 4649.3 are faint. 

Class B3. Typical stars, x* Orionis and a Pavonis. The hydrogen lines are about 
0.5 as intense as in a Canis Majoris. The helimn lines, while not stronger than in 
Class B2, are more prominent, due to the disappearance or extreme faintness of the 
lines, 4070.0, 4072.5, 4076.1, 4089.0, 41 16.3 and 4649.3. Heliimi lines having the 
greatest intensities are 3819.8, 4009.4, 4026.3, 4143.9, 4388.1, 4471.6, and 4922.1. 
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Ga88 B5. Typical stais, q Tauri and if> Velonun. These spectra show an advance 
towards Class Ao in the increased intensity of the calcium line, K, and of the 
double silicon line 4128.1^ 4r3r-i| which is stronger than the helium line 41^1.0, and 
fainter than 4143.9. Line 4481.3 is 0.7 as intense as 4471.6. 

Class B8. Typical stars, jS Persei and 7 Gruis. The helium lines 4026.3 and 

4471.6 are present, together with several lines prominent in the spectra of Class Ao. 
lines 4471.6 and 4481.3 are approximately equal. Line K is less intense than 
4026.3. 

Class B9. Typical stars, X Aquilae and X Centauri. The spectrum is nearly like 
that of Class Ao, except that 4026.3 is seen and the line K is somewhat fainter 
than in Class Ao. 

Class Ao. Typical star, a Canis Majoris. The hydrogen lines are at their maxi- 
mxun intensity, and line K is o.i as intense as H8, or less. On plates having suffix 
dent dispersion, the caldxun line H, at 3968.6, is separated from Eb, 3970.3, and is 
nearly as intense as line K. Line 4481.3 is the strongest except the hydrogen lines 
and line K. Cto a photograph taken with the 13-inch Boyden Tdescope, with the 
di^)er8ion of three prisms, 93 solar lines were measured. 

Class A2. Typical stars, S Ursae Majoris and t Centauri. The line K is 0.3 or 
0.5 as intense as H8. Solar lines are well marked, especially lines 4481.3, 4226.9, 
^uid 4233.8. The two latter form a nearly equal pair. No helium lines are seen in 
this, or any following class. 

Class A3. Typical stars, a Pisds Austrini, and t^ Eridani. The line K is more 
than 0.5 as intense as the compound line H and He, and is 0.8 as intense as Hi. 
The metallic lines are more nimierous and more intense than in Class A2, while 
the hydrogen lines are slightly fainter. 

Class A5. Typical stars, fi Trianguli and a Pictoris. The line K is 0.9 as in- 
tense as the compound line H and He, and more intense than HS. Line 4481.3 is no 
longer the most conspicuous among the solar lines. Lines 4299.4, 4300.7, aad 

4302.7 are well marked. 

Class Fo. Typical stars, S Geminorum and a Carinae. The lines of hydrogen 
are about 0.5 as intense as in a Canis Majoris. The line K is as strong as the 
compound line H and He, and about 3.0 as intense as H8. The lines 4305.6, 4308.0, 
and 4309.5 and other lines which form the absorption band called G by Fraimhofer, 
are faint and inconspicuous. 

Class F2. Typical star, x Sagittarii. This spectrum resembles Class Fo, except 

that there is more appearance of continuity in the band G, due to increased 

strength of lines 4305.6 to 4315.2. 
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Class F5. Typical stars, a.Canis Minoris and pPuppis. The hydrogen Unes are 
2.0 as intense as in the Sun, and metallic lines are fainter and less numerous. line 
4325.9 is about 0.1 as strong as H7. On plates with small dispersion, the Fraun- 
hofer band G appears to be nearly continuous from 4299.4 to 4315.2. The com- 
poimd line 4308.0 and 4309.5 is more intense than 4315.2. Line 4226.9 is well 
marked among the numerous lines, but is not 0.5 as strong as H7. 

Class F8. Typical stars, fi Virginis and a Fomacis. The spectrum resembles that 
of the Sim, except that the hydrogen lines are stronger, and a few of the metallic 
lines are fainter. 

Class Go. Typical stars, a Aurigae and /S Hydri. The spectrum closely resembles 
that of the Sun. The hydrogen lines are no longer conspicuous as a series of lines. 
Hy is 1.5 as intense as 4325.9, and 3.0 as intense as the adjacent line, 4337.7, when 
the dispersion is suf&dent to show the two lines separately. The lines 4076.8 to 
4077.9, HSj and 4226.9 are nearly equal in intensity. The band G is continuous on 
photographs taken with one or two prisms. The continuous spectrum shows no very 
marked changes in the distribution of light, from H^ to He, although there is a 
slight gradual decrease from H7 to He. The bands H and K are very conspicuous. 

Class G5. Typical stars, k Geminorum and a Reticuli. The hydrogen lines are 
slightly fainter than in Class Go. H7 when combined with 4337.7 ^ equal to 
4325.9; when separated, H7 is fainter than 4325.9. Several spaces appear brighter 
than adjacent portions, and in the distribution of light there is a decided advance 
towards Class Ko. 

Class Ko. Typical stars, a Bootis and a Phoenids. The hydrogen lines are 
fainter than in Class G5 and the light of the continuous spectrum shows a dedded 
decrease from H7 to He. H7 is about 0.5 as strong as 4325.9. Line 4226.9 is 
3.0 as intense as in Class Go. Bands H and K reach their greatest intensity. Line 
4226.9 is 2.0 as intense as the compound line 4172 and nearly 3.0 as intense as 
lines 4383 to 4385. The band G, extending from 4299 to 4315, is continuous 
and is more conspicuous than line 4226.9. Several portions appear brighter than 
adjacent parts, such as from 4077.9 to H8, 4215.7 to 4226.9, 4470 to 4525, and 4614 
to 4648, approximatdy. 

Class K2. Typical stars, jS Cancri and i; Librae. The spectrum resembles Class 
K5 in the increased intensities of several lines, as 4226.9, and a general faintness of 
the continuous portion towards the end of shorter wave length. The band G is 
still continuous. 

Class K5. Typical star, aTauri. The bands H and K and line 4226.9 are the 

most conspicuous absorption lines. The band G is no longer continuous, owing to 
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the disappearance of several of the fainter lines. The double lines 4383 to 4385 
and 4405 to 4408, form a conspicuous pair, of which the one of shorter wave length 
is somewhat stronger. Faint breaks in the light are seen at the wave lengths 4762, 
4954, and 5168, which are the beginning of the absorption bands of Class M. 
There is also a sudden diminution in light at Hfi^ which is nearly as well marked 
as the similar change at 4762. 

Class Ma. Typical stars, a Ononis and 7 Hydri. The spectrum is banded. The 
bands extending from 4762 to 4954 and from 5168 to 5445 are well marked. The 
change in light at Ufi h much less conspicuous than at 4762. Several bright spaces 
are seen, such as from 4556 to 4586, and from 4657 to 4668. The lines of the G 
band are well separated, and line 4315.2 is very faint. Line 4226.9 is the most 
conspicuous absorption Une. The spectrum is faint towards the end of greater wave 
length, so that bands H and K are generally barely seen. 

Class Mb. Typical stars, p Persei and 7 Crucis. The edges of the absorption 
bands, at wave lengths 4762, 4954, 5168, and 5445 are strong and appear somewhat 
like bright bands. These bands fade gradually towards the edge of shorter wave 
length. line 4226.9 is very wide and sometimes appears to be as intense as H2 in 
the spectrum of a Canis Majoris. Conspicuous bright bands of equal intensity are 
seen from 4556 to 4586 and from 4614 to 4626. Lines 4299.4, 4300.7, and the com- 
pound line 4305.6, 4308.0 and 4309.5 are the only well marked lines remaining of 
the band G. On isochromatic plates, absorption bands are also seen having edges 
at the wave lengths 5763, 5816, and 5857, approximately. 

Class Mc. Typical stars, W Cygni and RX Aquarii. The continuous spectrum 
is fainter, and the bright edged bands are stronger, than in Classes Ma and Mb, so 
that the spectrum appears to be of a fluted character, and on plates of small dis- 
persion many of the dark lines seem to have disappeared. 

Class Md. Typical stars, x Cygni and o Ceti. This designation is used for 

spectra of any division of Class M, in which at least one hydrogen line is bright. 

The greater portion of the variable stars of long period have this class of spectrum. 

The spectra differ widely. Either H^S, H7, or H5 may be the strongest bright line, 

while the imderlying spectrum may belong to Class Ma, Mb, or Mc. The subject 

is further complicated by changes in the relative intensity of the hydrogen lines and 

probably in the class of spectrum, connected with the variation in the light of the 

star. As an example, the spectrum of 154615, R Serpentis, may be cited. On April 

25, 191 2, the bright line, H5, was seven times as intense as H7, while on April 18, 

1914, the two lines were of nearly the same intensity. On the first date, the star 

was of the ninth magnitude, and the phase was 40 days before maximum. On the 
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second date, the star was at maxiinxim light, about the sixth magnitude. It is evi- 
dent that no accurate subdivision of these spectra can be made until observations 
have been obtained at different points on the light curve. It has therefore seemed 
best to use the designation Md without niuneral, in Table I, and to give additional 
facts, such as the intensities of the bright hydrogen lines, assimiing H7 to be equal to 
10, in the Remarks. Several spectra which have hitherto been called Mdi or Mda, in 
which Ufi is the strongest bright line, are foimd to be peculiar and are designated 
Pec. in Table I. The variable stars R Andromedae, U Cassiopeiae, S Cassiopeiae, 
R Lynds, R Canis Minoris, T Geminorum, and R Cygni may be given as examples. 
These spectra do not show the titanium bands having bright edges at 4762, 4954, and 
5168 as in all divisions of Class M, but more nearly resemble the spectrum of t^ Gruis, 
which may be placed in a subdivision of Class R, assuming some peculiarities. 

Class R. This letter was assigned in 1908, to a few spectra which on photo- 
gn^hs of small dispersion, resemble those of Class N between Ufi and Hy, but 
which contain so much blue light that the spectrum is visible as far as the calcium 
bands, H and K. A list of spectra assigned at that time to Class R is given in 
H. C. 145. A careful study of these spectra shows that they may be subdivided 
into at least three classes, which are described below. 

Class Ro. Typical star, S.D. —10^5057, ptm. magn. 7.04, R. A. 19* i7**.6, Dec. 
— 10® 54'. The distribution of light resembles that in Class 0$ or Ko, and the 
absorption bands H and K, are well seen. The dark carbon band at 4700 is wide 
and strong, and the dark band 4395 is about equal to Fraimhofer's G band. Lines 
4226.9, 4233.8, 4236.1, and 4239.0 are well marked, and on photographs having 
small diq)ersion the appearance at this region is that of a wide, continuous band of 
absorption. Some spectra have been foimd during observations for this catalogue, which 
may be considered to be intermediate between the spectra of Classes K and Ro. One 
of the best examples is the spectrum of the star S.D. — 19® 3634, ptm. magn. 8.7, 
R. A. 13* i**.i, Dec. — 19® 31'^ This spectrum contains the wide band of absorption near 
4227 as in Class Ro, and a fainter band at 4700. Other peculiar spectra of Class K 
show the same bands in more or less marked degree, as stated in the Remarks. 

Class R3. Typical star, B.D. +5® 5223, ptm. magn. 8.8, R. A. 23*44**.o, Dec. +5® so'. 
The H and K bands of caldmn are visible, but they are fainter than in Class Ro, 
and the continuous spectrum between these bands and Hy is not more than 0.5 as 
intense as in Class Ro. 

Class Rs. Typical star, S.D. —3® 1685, ptm. magn. 7.5, R. A. 6* s6**.i, Dec. —3® 6\ 

In the r^[ion of shorter wave length than 4240, the continuous spectrum is barely 

visible on plates of normal ^qx)sure. When the dispersion is small, the spectrum 
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appears to consist of three wide bright bands, whose centres are at the approximate 
wave lengths, 4300, 4400, 4840, and whose intensities are estimated to be 3, 6 and 
10, respectively. 

Class R8. Typical star, B.D. +61® 667, ptm.magn. 7.92, R.A.3*S7**.2,Dec+6i®3i', 
The q)ectrum is very faint from 4240 to the violet, so that on photographs of long 
diq)ersion, it is difficult to distingtiish between this Class and Class Na. 

Class Na. Typical star, ipPisdum, B.D. +2^4709, var., R. A. 23* 4i**.3, Dec. 
+2® 56'. The spectrum is visible as far towards the violet as the bands H and K, 
but the portion between 4240 and K is even fainter than in Class R8. When the 
diq)er8ion is short, the dark band 4700 sq)arates the spectrum into two wide bri^^t 
bands, the portion from 4400 to 4700 being estimated as 0.8 as intense as that 
from 4700 to 5100. According to this estimate of the distribution of light, spectra 
of this class may be designated o, 8, 10, when compared with those of Class R5, in 
which the bands were estimated as 3, 6, 10. 

Class Nb. Typical star, B.D. +67^350, ptm. magn. 7.39, R. A. 4*4o"*.8, Dec. 
+67® 59'. This spectrum may be designated o, 6, 10, when the distribution of light 
is considered. The bright portion from 4400 to 4700 is now only 0.6 as intense as 
the portion of greater wave length than 4700. 

The spectra of some very red stars have recently been obtained with the 24-inch 
Reflector, using plates stained with pinacyanol or dicyanin. Some examples are 
the spectra of the variable stars, VX Andromedae, and S Cephei, and also of the 
stars, R. A. 6*33**.3, Dec. +22^42', and +49^3673, R. A. 2i*si'*.5, Dec. +50^1'. 
These spectra show no li^t of shorter wave length than H)3, and probably form 
a later subdivision of Class N, which may for convenience be designated Nc. 

Pec. All spectra which can not be assigned to any known class, considering 
their principal characteristics. This includes the spectra of novae, a few variables, 
very red stars, and some others. 

Con. Spectra apparently continuous. This includes the spectra of nebulae with- 
out bright Unes, or of clusters which resemble such nebulae with the dispersion 
employed. As these objects appear as surfaces, and objective prisms are used, dark 
lines would not be visible. Neb. or CI. is then given in the magnitude colunm 
according to the description of the object in H.A. 60, 8. 

Table I contains 20,834 stars, between 15* oo'^.o and 17* oo"*.o, whose spectra have 
been classified. A description of each colunm of the table is given below, preceded 
by its heading. 

H.D. A nxmiber for reference, to be added to the nxmiber in heavy type at the 

top of the first dolxunn. It is recommended that these nxmibers be preceded by the 

zi 



ANNALS OF HARVASD COLLEGE OBSERVATORY. 

letters H.D., indicating the Henry Draper Catalogue, when reference is made to 
their designations in this catalogue. Thus, the first star on page 17 may be referred 
to as H.D. 133,601. This notation also conforms to the designations H.A., H.B., and 
H.C., which are already in use to denote the Harvard Annals, Bulletins, and Cir- 
culars, respectively. In like manner, H.N., H.P,, H.R,, H.S., and H.V. are used to 
designate the Harvard Nebulae, Photometry, Revised Photometry, Standard Regions, 
and Variables, respectively. 

DM. The niunber of the star in the Zone of the Bonn Diurchmusterung, when 
its position for 1855 ^^ north of declination —23®. For stars south of this limit, 
and whose declination in 1875 ^as north of —52®, the Cordoba Durchmusterung, 
and for stars south of —52®, the Cape Photographic Diurchmusterung, was used. 
The niunber of the zone is generally the same as the degree of declination given in 
the foiuth colxunn. When they diflfer, owing to precession, the niunber is placed in 
Italics. The number of the nearest zone is then to be substituted. For stars 
between 6* and 18* of right ascension, the nearest zone is always the northern, for 
other stars, the southern. 

Nearly twelve hundred of these stars are not contained in the Bonn, Cordoba, or 
Cape Durchmustenmgs. They are indicated by the absence of a number in the 
second column. The spectra of these stars were generally classified from plates 
taken with the 16-inch Metcalf Telescope. 

R. A. 1900. The minutes and tenths of the right ascension for 1900. The right 
ascension of the first star is given in heavy face figures at the top of the table to 
the right. These positions are only approximate. Owing to the large number of 
stars in the Catalogue, they will fall into groups, each containing a number of stars 
whose right ascension is the same in this table. They are then arranged in the 
order of declination, the northern star being placed first. It may accordingly happen 
that, when two stars are near together, the preceding one, as shown by its number 
in the Durchmusterung, may here follow the other. 

Dec. 1900. The declination for 1900, expressed in degrees and minutes. 

Ptm. The photometric magnitude. This is taken from H.A. 50 or 54, for stars 
contained in those works, and is given to hundredths of a magnitude. For other 
stars, which are north of —62®, the magnitude in the Bonn or Cordoba Durchmus- 
terung is used after reducing it to the photometric scale by means of the tables, 
given in H.A. 72, 214, 245, and H.A. 80, 132. The magnitudes are then given only 
to tenths. The magnitudes of stars south of —62®, and which are, therefore, not 
contained in the Cordoba Durchmusterung, are also given only to tenths, and are 

derived from the photographic magnitudes given in the next column, by subtracting 
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the color index depending on the dass of spectrum. The color index is taken irom 
H.A. 80, 151, and has the values for Bo, —0.24; Bi, —0.22; B2, —0.19; B3, —0.17; 
B5, —0.12; B8, —0.05; B9, —0.02; Ac, 0.00; A2, +0.06; A3, +0.08; As, +0.14; Fo, 
+0.28; F2, +0.34; Fs, +0.42; F8, +0.50; Go, +0.56; Gs, +0.78; Ko, +1.00; K2, 
+1.07; Ks, +i,i8; M, +1.35. 

Ptg. The Photographic Magnitude. For stars north of declination —19®, in 
1875, the magnitudes are derived from the photometric magnitudes, contained in the 
preceding colimm, by adding the correction for the class of spectrum given above. 
For stars south of —19^, the magnitude is taken from the Cape Durchmustenmg, 
first reducing it to the standard scale as described in H.A. 80, 256. It will be 
noticed that when either the photometric or photographic magnitudes are derived 
by means of the color index, they are placed in Italics. In the first case, the color 
index is subtracted, in the second, added. This method is unsatisfactory from its 
indirectness, but no direct measures are known to exist. 

Sp. The Class of Spectrum. A description of the adopted classification will be 
found on p>age 5. 

Int. The photographic intensity of the spectrum as estimated by Miss Cannon 
when she observed it. The faintest spectra which could be classified with certainty 
were estimated as i, the densest as 10. When a spectrum was too dense to be 
classified, it was looked for on a plate showing less faint stars. This might be due 
to a greater dispersion, a larger load on the pendulum of the control clock, a hazy 
night, or a slower emulsion. 

Rem. Remarks are here indicated which furnish much additional information. 
The letter R refers to additional facts regarding the star, to be foimd in the Re- 
marks following Table I. When two figures are given they show that the spectrum 
was classified on another plate. The first figure indicates, in tenths of the interval 
between two classes, how much the second classification differs from the first. Thus, 
if the class in colunm Sp. was Fo, and the spectrum was again estimated Fo, the 
first figure would be o; if the second classification was F5, it would be 5 and if A5, 
it would be 5. The average value of the differences of the first 100 of these is 
zko.13. A comparison of the classification of spectra taken at the Yerkes, Lick, 
Allegheny, and Mt. Wilson Observatories with that made here is contained in H.A. 
56, 263, and gives the average difference zko.14. When the residual was greater 
than 5, an estimate on a third plate was made, if practicable. If not, the spectra 
were re-examined. In case one observation appeared to be wrong, it was rejected, 
and the facts are given in the Remarks. The second figure indicates the intensity 

on the second plate. If the spectrum was estimated on a third plate, a hyphen is 
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inserted, and the estimates will be published later. When the estimates of the dass 
differ, the most reliable one is given in Coliunn Sp. The intensities serve to decide 
which is most likely to be correct; the order of precedence being 6, 5, 7, 4, 8, 3, 2, 
9, 10, I. When the coliunn is not wide enough for a complete remark, it is given 
in full in the remarks following Table I. 

PL No. The niunber of the plate in its series. The letter b indicates that the 
instrument used was the 8-inch Bache Telescope; the letter c, the ii-inch Draper 
Telescope; i, the 8-inch Draper Telescope; m, the 16-inch Metcalf Telescope. When 
the spectrum was taken from H.A. 28, 56, or 76, the volmne and page are given 
and when derived from an unpublished manuscript, the letter m is inserted, instead 
of the plate nmnber. 

Table I is followed by a series of Remarks which give much additional informa- 
tion regarding the individual stars as described on page 14 of the previous volumes. 

It may be well to remind those using this Catalogue that only the magnitudes 
which are given to two decimal places depend upon photometric observations made 
at this Observatory. For other stars the magnitudes of the Cape and Cordoba 
Durchmusterungs were reduced to the photometric scale according to methods fully 
described by Professor Pickering in H.A. 72, 233, 76, 243, and 80, 231, where the 
nxmierous sources of error are noted. While mean errors are thus removed, it is 
evident that an erroneous Durchmusterung magnitude of any star will cause a dis- 
cordance in the reduced value. Large uncertainties often occur in the Cordoba 
magnitudes. Thus the star —45^6575 in the Cordoba Durchmusterung has the 
magnitude 7.7 in that Catalogue, and 9 in the Cordoba Zone Catalogue. Similarly, 
for C.DM. —47^8383 the magnitudes are 7.5 and 6, and for C.DM. —48^191, the 
magnitudes are 8.3 and 9J, in the two Cordoba catalogues, respectively. The star 
H. D. 108708 has a spectrum of Class A2. In H.A. 95, 54, its photographic magni- 
tude, 10.2, is 2.2 magn. fainter than its photometric magnitude, apparently indicat- 
ing that the color of the star is red. However, its photographic magnitude, which 
was reduced from the Cape magnitude 9.8, appears to be too faint. An examin- 
tion of 10 chart photographs of this star, which is C.P.D. —58^4326, shows that it 
was always about 0.3 magn. brighter than the adjacent star, C.P.D. —58^4324, 
magn. 8.3. There is, however, the possibility that such an object may be a variable 
of the Algol type. 
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REMARKS. 



133582. ^ Bootis. Read 0,10 1, for o,r. 

133638. Considered at Cordoba to be variable and called 

T Trianguli Australis. Variability not confirmed. See 

H. A. SS» 69. 
133640. i Bootis. Read 0,10 1, for o,r. 
133652. The lines 4128.1 and 4131.1 are strong. Read 

j,io ly for 1,1. 



X33668. The observation, Ko, on 1 37217, residual 12, was 

rejected. The spectrum is in veiy poor definition on that 
plate. 

133683. The lines are narrow, and their intensities resemble 
those in the q)ectrum of a Canis Majoris, H. D. 54605. 

X33710. RT Librae. Variable. Class n. Max. 8.9. Min. 
13.8. Period, 252"^. On & photograph taken Ajpai 17, 



824 
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1895, the ^)ectnim is of Class Ma, having the line Bi a8 
as bright as Hy. 

133774" » Librae. 

133792. The strontium line, 4077.9 is very strong. 

133810. The star C. P. D. —58® 5824, magn. 9.4, precedes 

7*.o, north a'.o. The q)ectrum is partly superposed and 

is of Class A. 
x3388o» The lines 4128.1 and 4131.x are very strong. Read 

0,10 R, for o,s. 

133955- ^ Lupi. 

133962. k Boods. Read 0,10 1, for o,s. 

134066. The line H9 is strong for this class. 

134083. c Bootis. 

134304,5. H. D. 134204 precedes I'.o, south o'.2. The class- 
ification is difficult owing to the superposition of the 
two spectra. 

X34248. The observation, Ko, on I 20983, residual 10, was 
rejected. Tlie q)ectrum is too faint and too near the 
edge of that plate. 

134306. Also S. D. — 2* 3950, magn. 8.3. 

134320. b Bootis. The spectrum is somewhat peculiar in 
the intensities of several lines. Line 4272 is about 0.7 as 
strong as 4227. 

X34432. The lines are broad. 

134439. Proper motion, 3^.75, i94*-7' 

134440. Proper naotion, 3^.76, I94^8. 

X34453> X Trianguli Australis. Variable. Class m. Max. 

8^, Min. J0.0, Period, irregular. 
X34481. K Lupi. C. P. D. —48^ 7199, magn. 4.2, refers to 

the combined light of this star and H. D. 134482. The 

two spectra are partly supeiposed. 
134488. The star C. P. D. —62*^4417, magn. 9.2, follows 

I'.o, north o'.4. The spectrum is supeiposed and makes 

that of H. D. 134488 uncertain. 
>345<>5" t Lupi. The line 4226.9 is 0.8 as strong as in the 

q)ectrum of the typical star. 
134506. RRNormae. Variable. Class V? Max. p.5. 

Min. 10.^. Period, unknown. 
134613,4. H.D. X34613 precedes x*, south o'.3, and b about 

0.2 magn. fainter than H. D. X34614. 
X34687. e Lupi. 
X34739* Y Librae. Variable. Class n. Max. 7.8. Min. 

<i3.o. Period, 272^. On a photograph taken March x 2, 

1897, the spectrum is of Class Mb, having the line W x.5 

as bright as Hy. 
X34743- N. G. C. 5873. Planetary nd>ula. Magn. 9.7 in 

the Cordoba Durchmusterung. 
134755* T^^ star —4*^ 3827, ptm. magn. 9.4, precedes x'.o, 

north o'.4. The magnitudes given in Table I refer to the 

combined light of the two stars. 
X34759. t Librae. The lines 4128.x and 413X.X are very 

strong. The light of the star is probaUy variable to the 

extent of 0.3 magn. 
X34783. Perhaps of Class Oe5. 
X34792. For the minutes of right ascension in the Bonn 

Durchmusterung, read 4, instead of 3. The position is 

correct on the Durchmusterung chart. 
X34793- Peculiarly strong lines are present which resemble 

those in the spectrum of ( Phoenids, H. D. 3980. Tlie 



lines of strontium, 4077.9 and 42x5.7 are very strong, 
while the silicon lines 4x28.x and 4X3X.X are well marked. 

X34877. Announced in H. C. 60, to be of Class O, because 
a photograph taken with the 8-inch Bache Tdescope 
i^peared to show an emissbn band at 4686. A photo- 
graph taken with the 24-inch Bruce Tdescope shows that 
the spectrum piobaUiy belongs to Class M. The object 
gives no evidence of variability on 59 photographs which 
were examined. 

X34897,8 The spectrum is compoate. 

X34928,9. H.D. X34928 precedes 0^.3, south o\$. Both 
spectra appear to be similar. 

X35022. The obs^vation, Ko, on 1 37217, residual 12, was 
rejecti^. The spectrum is too faint on that plate. 

X35076,7. Bu. 7x67. P. A. 283^.2, Dist 3o'.54. The ann- 
bined photometric magnitude is 7.83. 

X35X01. Bu. 7x62. P. A. xo^o, Dist. 24'.i2, ptm. magn. 
6.83 and 7.63. 

135153- » Lupi. 

X35X78. This star is double as shown on chart plates taken 
with the 24-inch Bruce Telescope. The two compo- 
nents are of nearly equal brightness and the one which 
precedes 2* is north o'.2. When classifying the spectrum 
on Plate 31824, taken with the 8-inch Bache Telescope, 
the remark was recorded, ''Lines hazy. Double?" It is 
of interest that chart images taken with the same tele- 
scope give no indica t ion of the diq^lidty of the object. 

X35i79> The spectrum is su^)ected to be composite. 

135204. Proper motion, 1^.38, 247^4. 

135205. YSerpentis. Class IQ. Max. 8,0. Min. p,i. 
Period probably irregular. 

135240. d CirdnL 

X35291. € Cirdni. 

X35297. Lines 4077.9, 4128.1, and 4x31.1 are strong. 

135345,6. The spectrum is composite. 

135379- /J CirdnL 

135382. y Trianguli Australis. The lines are wide. 

135456. N. G. C. 5882. Planetary nebula. Magn. 9.6 in 
the Cape Photographic Durchmusterung. 

X35502. X Bootis. 

X355X3. The lines appear to be broad. 

X35539- The lines appear to be narrow. 

X35592. R Trianguli Australis. Variable. Class IV. Max. 
6.7. Min. 7.4. Period, 3^.38922. The spectrum varies 
from Class F5 at maximum to G5 at minimum. The 
discordant observations, F5 and G5, on photographs 
taken May 11 and May 26, 1905, led to this discovery. 

X35599* The line H7 is stronger than normal, and is equal to 
line 4326. 

135631. Bu. 719X. P. A. 258^7, Dbt o'.97, magn. 6.1 and 
8.4. Several strong narrow lines are present, which seem 
to belong to the q)ectrum of the fainter component. One 
of these may be the helium line, 4026.3. 

135642,3. H. D. 135642 precedes 0^.5, north o'.3. 

X35722. d Bootis. The q)ectrum resembles that of a Cas- 
sbpeiae. 

X35734* M LupL Read i,xo 1, for i,r. Innes 15* 27. With 
H. D. X35748, this star « Dunk^ x8o, P. A. 136^.2, Dist 
23^.4. 
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X35743' Librae. 

13574^* Helium lines are probably present but they are con- 
cealed by the superposition of the spectrum of H. D. 
X35734* The photographic magnitude depends upon the 
magn. 9.0 in the Ci^ Duichmusterung, which is ap- 
parently too faint 

135758. f Lupi. 

X35774»5* T^ spectrum is composite. 

I35&|S* The lines are broad. 

136066. N. G. C. 5904. Messier 5. Globular cluster, con- 
taining 84 known variable stars. On a photograph taken 
with the 8-inch Telescope and having the dispersion 
of 1.60 nmi. from H^ to He, the spectrum of the cluster 
bears some resemUance to that of the Sun. The absorp- 
tion bands, H and K, and Fraunhofer's G band are seen. 

X36107. The contrast between the brightness of the con- 
tinuous spectrum from Hfi to H7, to that from Hy 
to H9 is veiy marked. Variability was suspected 
because the line H9 is bright No evidence of variation 
was found, however, on 20 chart photographs which were 
examined. 

136x75. U Coronae Borealis. Class V. Max. 7.9. Min. 
9.1. Period, 3^.452211. 

136202. Read 2,10-, for 2,R. 

136239. The line Hfi is suspected to be bright. 

136298. 9 LupL The lines are wide. 

136347. The lines 4128.1 and 4131.1 are strong. 

136351. t^ LupL 

136352. y* LupL Proper motbn, 1^.67, 26o^8. 
X36357. The lines are narrow. 

136407. o Librae. 

X364i5,6. y Ciidni. The spectrum is composite. See also 
H.A. a8, 184, Remark 102. 

136422. 4^ LupL 

X36446. — Librae. Variable. Max. io,g, Min. 11,^. Class 
and period unknown. Insert r in column 9. 

136458. S Librae. Variable. Class H. Max. 7.6. Min. 
<i3. Period, 192^.1. A faint spectrum on a photogn4>h 
taken July 2, 1909, has the lines Hy, H9, and possiUy Bfi 
bright. 

136488. Tlie spectrum contains numerous strong daik lines 
and may resemble that of y Velorum, H. D. 68273. A 
dose comparison is difficult owing to the small dispersion 
with which the q)ectrum of H. D. 136488 has been photo- 
graphed. 

136504. € Lupi. 

X36512. o Coronae Borealis. 

X36526. Proper motion, i'.04, 1x3^6. 

X36543. UApodis. Variable. Max. xo.a. Min. <ii.8. 
Class and period unknown. The spectrum is slightly 
peculiar. The bright band from 4340 to 4640 is fainter 
than in the typical spectrum. 

X36557. The star C. P. D. —52** 8240, magn. 8.6, precedes 
2*.o, north I'.i. The spectrum is partly superposed and 
is of Class A. 

136619. Perhaps of Class K5. 

X36635,6. H. D. 136635 precedes i'.5, in the same i^proxi- 
mate declination. 

136664. ^Lupi. The lines are wide. Read 0,10 r, for o,k. 



136685. This star is C. DM. —58^ 60x9, magn. 9.9, aad is 
not contained in the Cape Photographic Durchmustening. 

136695. S Serpentis. Variable. Class H. Max. 7.6. Min. 
X3.8. Period, 368^.5. On a photograph taken July 29, 
1907, the spectrum is of Class Mb, having the ]mt W 
twice as bright as Hy. 

X36734. RW Lftrae. Variable. Class H. Max. 8,6. Min. 
11.7, Period, about 490'. On a photograph taken June 
3, 1907, the specthim has the lines H^, H7, and H^brigjit 
The intensities are 8, xo, and 3, respectively. The con- 
tinuous spectrum is much stronger between H^ and Hy 
than in other portions. It is not well defined but prob- 
ably resembles that of R Andromedae, H. D. X967. 

X36753. S Coronae Borealis. Variable. Class H. Max. 6.x. 
Min. 13.4. Period, 361^.2. On a photograph taken 
March 31, 19x4, the spectrum is of Class Mc, having the 
line Wf 6 times as bright as H7. 

i3677x,2. H. D. X3677X precedes 0^.0, south o'.2. 

X36848. In H.A. 56, 240, incorrectly classified B8. 

X36882. In H.A. 56, 240, incorrectly classified B8. 

X36933. V LupL 

X36949. The class is uncertain. H. D. X36972 fdlows 6^.5, 
south 4'.o. The spectra are partly superposed. 

X3695X. The line^ are broad. 

136986. RS Librae. Variable. Cbss H. Max. 7.x. Min. 
X3.0. Period, 2x9'. On a photogn^ taken May 7, X894, 
the spectrum is of Class Mc, having the line Bd veiy 
bright 

X37052. c Librae. The lines are probably narrow. 

X37053. Two stars of nearly equal photographic brightness 
correspond to the Durchmustening number. The star 
which is slightly brighter precedes 0^.25 and is south 32^.6. 
The q)ectra are probably similar. 

X37058. k Lupi. 

x37xo7,8. IT Coronae Borealis. Bu. 725X. P. A. 35^3, Dist 
x'.o7, combined magn. 5.05. 

X37X39. The star C. P. D. — 58** 5928, magn. 8.8, follows 
x'.5, north 0'.$, The q)ectrum is superposed and is of 
Class Ko or K5. In column x, for 49, read 39. 

X37170. The lines are narrow and 4226.9 is strong for this 
class. 

X3723X. This star is C. P. D. — 37*^ 6494, and is not con- 
tained in the Cordoba Durchmustening. 

X37287. R Cirdni. Variable. Class HI. Max. g,8. Min. 
lo.Q, Period probably irregular. 

X37333- P Octantis. 

I37387- "^ Apodis. The q)ectrum is very peculiar, as de- 
scribed in H.A. a8, X83, Remaik xoo. The lines H^ and 
By are bright and variable. The star may be a spectro- 
scoinc binaiy. 

i3739i|2* M Bootis. Bu. 7258. P. A. X7x^8, Dist xo8'.26, 
combined magn. 4.33. H. D. 137392 is also double. 
Bu. 7259. P. A. x4o^3, Dist 0^.65, magn. 6.7 and 7.3. 

X37422. y Ursae Minoris. The line K b strong for this 
dasls. 

X3747X. T* Seipentb. 

X37603. The q)ectrum is faint but shows deariy the bright 
band 4686, which was also confirmed on another plate. 

X37677. Nova Normae. The star was photograi^ied first 
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on a ^)ectnim {date taken on July zo, 1893. The qiec- 
tram omsbted <^ bright and daik bands and resembled 
that of Nova Aurigae in Febraaiy, 1892. On Febraaiy 
38, 1894, the ^)ectram of Nova Nonnae was that of a 
gaseous ndbula, having the band 4363 veiy bri^^t. See 
also H.A. 7^, 37. 

137708. The star C. P. D. — 41® 7224, magn. 9.5, follows 
i".6, in the same approximate declination. The spectrum 
is superposed and is also of Class A. 

137759. tDraconis. The spectrum resembles that of a 
Cas8icq)eiae in the distribudon of light. 

X37843« Th« s**' C.P.D. —75*1197, magn. 8.4, precedes 
9P.0, south 2'.4. The spectrum is partly superposed and 
appears to be of Class B. 

Z37909. fi Coronae Borealis. The ^)ectrum is peculiar in 
the relative intensities of the lines and resembles the 
^)ectnim <^ a Persei, H. D. 20902, except that the lines 
appear to be less narrow. 

Z37939. The lines appear to be narrow. 

Z37949. The strontium lines 4077.9 and 4215.7 are very 
strong. The spectrum resembles that of ( Phoenids, 
H. D. 398a 

Z37964. The lines appear to be broad. 

138001. The lines are hazy, and the star is 8U^)ected to be 
double. 

Z38141. The star CJ^.D. —52*8474, magn. 8.6, precedes 
i*.o, south o'.3. The spectrum is siq)erposed and is of 
Class B9 or Ac. 

138248,9. H. D. 138248 precedes 3*.43, north 9'.8. 

Z38279. — Serpentis. Variable. Max. p. j. Min. lo.i. The 
class of spectrum in d ica t es variability in short period. 

Z38289. The absorption at the region of 4227 is stronger than 
nomiaL 

Z38371. This star is also — i* 3064, magn. 8.0. 

138395. The star C.DM. —40*9732, ptm. magn. 10.4, 
foDows 4'.2, north I'.i. The photometric magnitude 
probably refers to the combined light of the two stars. 

138403. The lines H/3,H7, and H9 are brij^t, and superposed 
on an i4)parently continuous spectrum which resembles 
those of the P Cygni type described in H.A. 76, 31. 

138481. p Boods. 

Z38485. f Librae. 

Z38518. The lines are broad. 

138527. T* Serpentis. 

Z38538. € Triimguli Australis. 

138547. RU Librae. Variable. Class n. Max. 8.0. Min. 
13.5. Period, 314^. On a photograph taken May 15, 
1909, the ^)ectrum is of Class Mc, having the lines Hy, 
Bd, Hi*, and Hir bright The relative intensities are zo, 
80, 2, and z, req)ectively. 

Z38562. A^ Serpentis. 

Z38605. The star C.P.D. —55*6626, magn. 9.2, precedes 
0^.5, north o'.6. Tlie spectrum is superposed and is also 
of Class A. 

Z38690. 7 Lui^ The lines are broad. 

Z38709. The lines are broad. 

Z38743. R Normae. Variable. Class n. Max. 6.9. Min. 
ZZ.5. Period, 486^.7. Bright lines have not been photo- 
graphed in this spectrum. 



13^749* ^ Coronae Borealis. 

138769. d Lupi. 

Z38800. ff* Apodis. 

Z38905. y Librae. The distribution of light resembles that 

in the spectrum of a Bootis. 
1389x7,8. d Serpentis. Bu. 73Z8. P. A. i85*.o, Dist. 3'.49, 

combined magn. 3.85. 
139006. a Coronae Borealis. 
139016. The spectrum is indistinct and may be nearer to 

Class F than to G. 
139050. C.P.D. —45* 7519. The lines are wide. The star 

C.P.D. —45* 7517, magn. 9.6, precedes z*.o, north o'.2. 

This star is at least 0.5 magn. fainter than H. D. Z39050 

on chart plates. 
Z39063. V Librae. A typical star of Class K2. See page 8. 
X39074* ''* Serpentis. 
Z39127. <a Lupi. 
1391 53- M Coronae Borealis. 
X39X95* '^c observation. Go, on I 37689, residual 10, was 

rejected. The spectrum is too dense on that plate. 
Z39225. 7* Serpentis. 
X39375 A The q)ectrum is composite. 
Z39298,9. The spectrum b composite. 
X39319. TWDraconis. Variable. Class V. Max. 7.^. 

Min. g.8. Period, 2^.806523. 
Z39365. r Librae. 
X39435. The dass is uncertain due to the superposition of 

the spectrum of H. D. Z39424, which precedes 0^.6, north 

3'.9- 
X39459' T^ minutes of declination of this star are given in 

the Bonn Durchmusterung as 29.5, whereas on the photo- 

gn^h, they are about 26'. It is assumed that 25.9 was 

intended in the Durchmusterung. 
z3946o,i. Bu. 7334. P. A. z88*.3, Dist zz'.89, combined 

magn. 5.82. The lines appear hazy, and the two spectra 

are probably alike or nearly alike. 
Z39492. S Ursae Minoris. Variable. Class n. Max. 7.5. 

Min. zz.o. Period, 324^. On a photograph taken Febra- 

ary 16, 1896, the spectrum is of Class Mc, having the 

line H^ bright. 
Z39521. ^ Lupi. The line 4226.9 appears to be less intense 

than in the typical spectrum. 
X39535* ~ Trianguli Australis. Variable. Class DI. Max. 

p.7. Min. J0.5. The period is probably irregular. 
139588. RT Coronae Borealis. Variable. Max. p.2. Min. 

p.7. Class and period unknown. 
Z3964Z. ^ Bootis. Read o,zo R, for o,k. 
Z39664. g LupL 
Z39669. B Ursae Minoris. 
1397x7* U Normae. Variable. Class IV. Max. 8.6. Min. 

9.2. Period, Z2^.64z. 
Z39788. The star C.DM. — 42*zo665, ptm. magn. Z0.3, 

precedes 3^.9, south 0^.4. The ^>ectrum is superposed 

and appears to be also of Class G. 
139792,3. The spectrum is composite. Lines Z5* 72. P. A. 

zo3^7, Dist. 7'.z7, magn. 8.5 and zo.o. 
Z39812. The spectrum b indistinct It is partly superposed 

on that of H. D. Z39855. The latter star follows Z2*.2, 

south 4'.6. 
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Z39815. RW Coionae Borealis. Variable. Class IV. Max. 

9.3. Min. 9.8. Period, 0^.7264373. 
139891,2. i* Coronae Borealis. Bu. 7352. P. A. 304^3, 

Dist 6'.i5, combined magn. 4.69. The two spettra are 

probably similar. 
139927. This is C.P.D. — 30*4165. The star C.P.D. 

—30*4164, magn. 9.6, precedes 2'.o, north 0^.4. The 

spectrum is probably also of Class K. 
139980. h Lupi. Read 5,10 s, for 5,1. 

139997. K LibraCs 

140008. ^ Lupi. 

140027. T* Serpentis. 

140041. T Normae. Variable. Class n. Max. 7.0. Min. 

X2.0. Period, 243^.9. On photographs taken June 9, 

1899 and May 3, 1907, the spectrum is of Class Mb, 

having Hy and H9 equally bright. On June 10, 1907, the 

line W was 5 times as bright as H7. 
140069,70. H. D. 140070 follows i*.36, north xs'.o, and is 

about o.z magn. brighter than H. D. 140069. The two 

spectra are probably alike. 
Z40159. t Serpentis. Read 2,10 s, for 2,1. 
140160. X Serpentis. Line 4077.9 is strong and equal to the 

lineK. 
140225. The lines are narrow. Perhaps of Class B8. 
140232. r' Serpentis. 
140283. Proper motion, i'.i8, 253^.3. The spectrum is 

slightly peculiar in having the line K too faint for this 

class. It may be composite. 
140297. RR Coronae Borealis. Variable. Class m. Max. 

7.2. Min. 7.9. Period irregular. 
140417. 1} Librae. 
X40436. 7 Coronae Borealis. 
140483,4. Innes 15* 80. P. A.i52*.o, Dist. z'.85, combined 

magn. 5.75. 
140522. This star is C.P.D. — 50* 8556, magn. 8.8. It is 

uncertain whether it is C. DM. — 50* 9809 or 9810. 
140523,4. The q)ectrum is composite. 
140538. ^ Serpentis. 
140556. In the Bonn Durchmusterung Catalogue, for the 

minutes of declination, read 23.8, instead of 33.8. The 

position is correct on the charts of the Durchmusterung. 
140573. a Serpentis. In the distribution of light this spec- 
trum resembles that of a Cassiopeiae. 
140586. A gaseous nebulia. 
140616. N. G. C. 5986. Dunlop 552. A globular cluster 

containing one known variable star. 
Z40716. V Coronae Borealis. 

140728. The lines 41 28.1 and 4131.1 are very strong. Read 
1,10 R, for I,R. 

140729. 7* Serpentb. 

140742. The spectrum is suspected to be composite. 
140873. A' Serpentis. Read 0,10 r, for o,r. 

141003. fi Serpentis. The lines are wide and a slight varia- 
tion in their width is aiUspected. 

141004. X Serpentis. 

141052. This star is C.P.D. —43* 7300. There is a slight 
error in the position of C. DM. —43* 10251, and the 
declination is given according to the Cape Photographic 
Durchmusterung. 



Z41187. V Serpentis. Read 0,10 r, for o,r. 

141 265. Y Coronae Borealis. Variable. Class m. Max. 
9.8. Min. 10,8, Period, irregular. 

141324. SS Librae. Variable. Class V. Max. q.6, Min. 
10.6, Period, 0^.71896. 

X41338. The class is uncertain. The star — 38* xo686, ptm. 
magn. 10.6, foUows i*.5, north 1^.5. 

141424,5. C. DM. —26** 1 1054 = C.P.D. —26*55x5 and 
5516. The former precedeisx*.5, south o'. I. Both spectra 
are probably of Class G5. 

X4X477. K Serpentis. Read o,xo r, for o,r. 

14x490. The observation, Ko, on 1 38470, residual lo, was 
rejected. The ^>ectrum b too faint on that plate. 

141513. fi Serpentis. 

X41527. R Coronae Borealis. Variable, Class m. Max. 
5.8. Min. <X3.8. Period im^ular. The spectrum b 
peculiar and on photographs of small dispersion appears 
to contain bright lines, but it b not certain whether these 
are lines or spaces. The G band b absent as a dbtinct 
absorption band. See H.A. s6, X07, Remark xo8 for a 
more detailed description of the spectrum. 

X41556. X Lupi> 

X4X637. b Scorpii. Read 0,10 r, for o,R. 

X41678. X Coronae Borealis. Variable. Class n. Max. 
8.1. Min. X3.8. Period, 243^. On photogn4>hs taken 
May I and May 23, 1905, the spectrum b of Class Mb, 
having the line H9 3 times as bright as H7. 

141680. o) Serpentb. Read 0,10 r, for o,r. 

X417X4. d Coronae Borealb. 

X41722. Thb star b C.P.D. ^37* 6586. The declination b 
given according to the Cape Photogn4>hic Durchmus- 
terung. In the Cordoba Durchmusterung, the declina- 
tion b x'.9 too fax south. 

X4X767. K Trianguli Australb. 

X4X795. c Serpentb. 

14x826. V Coronae Borealb. Variable. Class n. Max. 7.2. 
Min. 12.0. Period, 358**. I. 

X41844. The star C.P.D. — 62* 5007, magn. 9.2, foUows 3*.7, 
north o'.6. The spectrum b partiy superposed and b also 
of Class A. 

141850. R Serpentb. Variable. Class n. Max. 5.6. Min. 
13.0. Period, 357^.2. Oa a photograph taken April X7, 
X9X4, the spectrum b of Class Mb, having H7, H9, HJ* and 
Hit bright The relative intensities are xo, 20, 2 and x, 
respectively. On April 25 , 19X 2 , when the star was fainter 
than on April X7, 1914, the line H9 was xo times as bright 

asHT. 
X4185X. b Serpentb. Read 0,10 r, for o,r. 
X4186X. Perhaps of Class K5. 
X4X89X. fi Trianguli Australb. 
X4X926. The spectrum b of Class Bo or Oe5. 
X4X969. The spectrum appears to be continuous except that 

Hfif By and Hd are bright. The relative intensities are 

2, xo, and 3, respectively. Probably of the P Cygni 

type. 
X41988. Lines 4077.9, 4x28.x and 413X.X are strong. 
X4X992. p Serpentb. 
X42022. In H.A. 56, X37, the spectrum of thb star b given 

incorrectiy as A2, due to an error of identification. 
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14J049. Line 4077.9 is wdl mailced. 

142063. TbisstariflCP.D.— 50^8773. It may also be the 

same as C. DM. — $0^ 9973* magn. 9.8, if we assume that 

the 5liHlnat^Ti is i' too far north in that catalogue. 
i4ao8a Innes 15* 93. P. A. ia'.3, Dist i2'.3i, magn. 7.4 

and 7.7. 
X42091. K Coionae Boiealii. 
142096. X Labiae. 
142105. ( Ursae Minoris. 
1421x4. AScoipiL Read 0,10 R, for o,R. 
142x43. STHerculis. VariiJile. Glass IQ. Max. 74. Min. 

8.1. Period, irregular. 
X42198. Librae. 

X42282. The lines are probably narrow. 
X42292,3. The q)ectrum is composite. 

142373- X HcrcuBt. 

X42384. The magn. 9.7, of this star in the Cordoba Duich- 
musterung is wrong, unless the light is variable. For 
ptm. magn. in Table I, read 7.J instead of p.j. 

X42387. Theclassofq)ectrumisuncertam. ThestarCDM. 
— 50^ 9997, ptm. magn. 11.6, precedes 3'.o, south 0^.7. 

X42434. The star C. DM. — si** 9633, ptm. magn. 10.6, pre- 
cedes s*.3, north o'.x. The q)ectrum is partly superposed, 
and is also of Class A. 

X42436. The q)ectrum is suspected to be con^xMte. 

X42560. RU Luid. Variable. Class m. Max. p.o. Min. 
II. Period, probably irregular. The qiectrum is very 
peculiar. Bfi, Hy and W are bright, also the bands H 
and K. See H. C 196. 

X42607. The lines are broad. 

142629,30. I Liqii. Lines 15^ 97. P. A. 48^.49 Dist Io^6, 
combined magn. 4.78. 

X4264X. RR Librae. Variable. Class K. Max. 8.4. Min. 
X4. Period, 276'.7. On photographs taken July 5, 1894, 
and April 30, 1898, the q)ectrum is of Class Mb, having 
H7 and HI approximately equal in brightness. 

X42669. p Sc(»piL The lines are wide. The line 3994.9 is 
iUghtly stronger than in the typical q)ectrum. 

X4269z,2. The q)ectrum is composite. 

X427X3,4. The q)ectrum is composite. 

142843. The q)ectrum is indistinct The star H. D. X42844 
piecedes x'.2, south 3'^. 

X42846. The hydrogen Ihies are narrow. The q)ectrum may 
be composite. 

X42860. y Serpends. Proper motion, 1^.32, i68**.2. 

142903,4. H. D. 142903 precedes 2", and is in the same 
approximate declination as H. D. 143904. 

X42908. X Coronae Borealis. Read o, 10 r, for o,r. 

X42927. Z Coronae Borealis. Variable. Class n. Max. 8.9. 
Min. 14.4. Period, 245^. On a photograph taken April 2, 
X905, the q)ectrum is of Class Ma, having the lines Hy 
and W approximately equal in brightness. 

X4294X. S Tlianguli Australia. Variable. Class IV. Max. 
6.4. Min. 7.4. Period, 6^.3231. The q)ectrum changes 
from Class F5 at maximum to Class Ko at minimum. 

X42980. ^Serpentis. 

X42983. The q)ectrum is peculiar in combining sharply de- 
fined hydrogen lines with very wide and Hi-defined helium 
Unci. In this nsptct it resembles the q)ectrum of < C^>- 



ricomi described in H.A. 28, 183, Remark 95. Perhaps 
H. D. 142983 is a spectroscopic binary. 

143018. «- Scorpii. A spectroscopic binaiy in which both 
cotaiponents are bright and of the same class of spectrum. 
The lines are double in a period of 1^.571. See H.A. a8, 
178, Remark 46, for a detailed descr^tion of the spectrum. 

143076. The right ascension of this star is erroneously given 
in H.A. 56, 221 as 15^ 54"*. 2. 

143085. — Normae. Variable. Max. 8,6, Min. p.j. Class 
and period, unknown. 

143107. c Coronae Borealis. Read o,xo r, for o,r. 

X43XX8. iy LupL 

X43X54. The line Bfi was suq>ected to be bright, but an 
examination of several other photographs failed to con- 
firm it. 

X43275* d Scorpii. A spectroscopic binary having both 
q)ectra visible. The spectra are nearly, if not exactly, 
alike. See H.A. a8, 94, Remaric 25, and 176, Remaric 21. 

X43287. The magnitude 8.28, given in H.A. 54, 172, refers 
to the combined light of this star and H. D. X43309. 

143290. The star +42° 2656, ptm. magn. 9.9, precedes 0^.2, 
north 7^.4. The spectrum is partly superposed and is of 
Class F8. 

X43309. See H. D. 143287. 

143340. The star C.P.D. —60^6325, magn. 8.6, precedes 
o^. 2 , north 1'.$. The photometric magnitude refers to the 
combined light of the two stars. 

143347* RS Coronae Borealis. Variable. Class HI. Max. 
^.5. Min. p.5. Period probably irregular. 

X43448,9. The lines Hi|9 and Hy are bright in the q)ectrum of 
H. D. X43448. Owing to the siq)erposition of the two 
q)ectra, only the hydrogen lines are well defined in the 
spectrum of H. D. 143449. Traces of helium lines make 
it probable, however, that its spectrum is of a late 
B type. 

143454* T Coronae Borealis. This star was observed at 
Bonn in 1855, magn. 9.5. On May X2, 1866, it rose to 
the magn. 6.6. Bright lines were observed in the spec- 
trum at the time of the outburst. See H.A. 55, 47, and 
76, 37. On a photograph taken here AprO 22, X9X4, the 
q)ectrum shows no bright lines and ai^)earB to be of Class 
Ko. 

X43474. i^ Normae. 

X4348X. The spectrum is faint and may be nearer to Class F 
than to G. 

X43546. If Normae. 

143549* The line K is strong. Perhaps the lines axe narrow. 

X43584. The lines are narrow. Read 5,10 r, for 5,r. 

X43608. The star CP.D. — 59° 6586, magn. 8.9, follows x*.x , 
south 1^.9. The spectrum b partly superposed and 1^ 
pears to be of Class K. 

X43623. The spectrum b suspected to be composite. 

X43666. r Herculb. 

14376X. p Coronae Borealb. 

X43807. i Coronae Borealb. 

X43808. Thb spectrum was also observed on 1 387x9, and 
was recorded as of Class G5. Thb was certainly due to 
error either by observer or recorder, as second examina- 
tion shows the dass to be F5. 
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X43883. Z Nomiae. Variable. Oaas V. Max. 8.6. Min. 

10.0. Period, unknown. 
X43894. w Serpentis. 

143939. Lines 4128.1 and 4131.1 are strong. 
143999. U Trianguli Australis. Variable. QassIV. Max. 

7.8. Min. 8.4. Period, 2^.5683. 
144018. RZ Scorpii. Variable. Class K. Max. 8.0. Min. 

<i3. Period, 158^. On a photogr^>h taken Jcdy 39, 

1908, the spectrum is of Class Mb, having the lines H^ 
and Hy nearly equally bright 

X44059. The lines are probably narrow. 

144069,70. (Scorpii. Bu. 7487. Stars A and B. P. A. 
187^8, Dist. 0*^.20, combined magn. 4.16. The q)ec- 
trum of Star C, Dist. /.34, magn. 7.2, is not seen. 

144087.8. H. D. 144088 foUows 0^.7, south o'.i. The mag- 
nitudes in the Durchmusterung are 7.6 and 8.2, respec- 
tively. The qtectra are alike, or nearly alike. 

144x97. d Normae. The line 4077.9 is very strong. The 
q)ectrum is otherwise peculiar and suggests a composite 
type, as described in H.A. aS, 187, Remark 163. 

144205. XHerculis. The variation, if real, is small and 
probably irregular. 

144206. V Herculis. 

144208.9. The spectrum is composite. 

144217.8. fi Scorpii. Bu. 7493. P. A. 25*.!. Dist ^3^27, 
combined magn. 2.76. The brighter component is a 
q)ectroscopic binary. The lines are double on photo- 
graphs taken with the lyinch Draper Tdescope, as de- 
scribed in H.A. a8, 177, Remark 35. 

X44284. $ Draconis. Read j,io r, for j,s. 
X44294. BlxupL 

X443X1. Z Scorpii. Variable. Class n. Max. 9.2. Min. 
11.5. Period, 370^. On a photograph taken May 22, 

1909, the spectrum is of Class Mc, having the line Bd 7 
times as bright as Hy* 

144368.9. C.DM. — 33** 10924 - C.P.D. —33*3973 and 
3974. H. D. X44369 foUows i*.o, in the same declination. 

144470. {^ ScorpiL 

144480. i* Normae. Read o,xo r, for o^r. 

144506.7. The spectrum is composite. 
144534,5. The spectrum is composite. 

144563,4. H. D. X44563 precedes 0^.5, ncoth 0^.7. The 
magnitudes in the Durchmusterung are 8.5 and 7.5, 
req)ectively. 

144578. RR Herculis. Variable. Class m. Max. 7.8. 
Min. 9.5. Onaphotogn^takenApril8, I905,the^)ec- 
trum is seen only between Hi^ and Hy, and a bright space 
or line is visible having someririiat greater wave length 
thanHy. 

144608. c^Scorini. The q)ectrum is slightly peculiar. The 
distribution of the light resembles that of Class Ko, but 
the intensities of the lines are more nearly like those of 
Class Go. 

X44622. R Herculis. Variable. Class H. Max. 8.6. Min. 
14.8. Period, 317^.7. On a photograph taken April 24, 
X914, the q)ectrum is of Class Ma, having the lines Hy 
and Bd nearly equal in brightness. 

144667.8. H. D. 144667 fdbws o*.3, mxth o'.8. This star is 
brighter than H. D. 144668 on chart photogn^ihs, as well 



as in the Cape and Cordoba DurchnxostcningB, bat 
fainter according to the Harvard pbotometric meaButes. 

144692,3. The lines are very broad and Indistinctly douMe. 
Chart photograi^ show two stars erf neariy equal bright- 
ness, one preceding i* and north 0^.3. Both spcctOL 
appear to be of Class A. 

144718. Tlie star C.P.D. '-'65^3237, magn. 9^, precedes 
8'.5, north o'.2. The spectrum is partly superposed and 
is of Class K. In H.A. 54, X73, the magnitude of the 
combined light of these two stars is given as 8.63. 

144781. The observation, G5, on I 38782, resklnal xo, was 
rejected. The spectrum is too &int on that plate. 

144782. U Serpentis. Variable. Class H. Max. 8.3. Min. 
13.7. Period, 240^. On a photograph taken April 29, 
1897, the spectrum is of Class Mb, laving the Unes Hy 
and H^ bright and of neariy equal intensity. 

X44788. The star,- C.DM. —34^ 10796, ptm. magn. 8.8, fol- 
lows 2'.4, north 2'.o. The spectrum is partly superposed 
and is probably of Class G. 

144813. V Normae. Variable. Class HI. Max.^.p. Min. 
p.p. Period, irregular. 

144S55. The star C.P J). — 53^ 7212, magn. 9.2, precedes 0^.5, 
ncatho'.9. Tlie spectrum is partly superposed and is of 
Class A. 

144921. SX Herculis. Variable. Class unknown. Max. 
8.S. Min.p.7. Period, lox^ 

144927,8. Innes 16^ 5. P. A. 85^2, Dist 7^.85, combined 
magn. 6.30. 

145000,1. K Herculis. Bu. 7514. P. A. 1x^2, Dist 99^.66, 
combined magnitude 5.02. Owing to the sli^ differ- 
ence of the two stars in right ascension, the daas of eptC' 
trum of H. D. 145001 b not certainly defined, but it 
appears to be similar to that of H. D. 14500a 

X45008. The q)ectrum is faint A photogr^ taken with 
the 24-inch Bruce Tdescope shows that the dasa is prob- 
ably F2 or F5. 

X45025. The star — 7^ 4207, ptm. magn. xa4, foUows 5^.4, in 
the same approximate decUnatfen. The q)ectnmi is 
superposed and appears to be of Class G. 

X4529X. The star — 2^ 41x9, ptm. magn. X0.7, precedes x^9, 
north o'.4. The q)ectrum is supopoeed and appears to 
be also of Class K. 

X45328. r Coronae Boreahs. Read o,xo r, for o,R. 

i4535S>9- H. D. 145359 follows x'.3, north o'.x. The two 
spectra are probiU]ly alike. 

X45366. ^ Apodis. 

145388. ^ Apodis. 

145389. ^Herculis. The spectrum is peculiar in having the 
line K nearly as strong as in a Canis Majoris while the 
hdium Unes 4026.3 and 447X.6 are also strong. 

I45397* « Normae. 

145415* Bright lines are seen in this spccttom, bat it is 
doubtful whether they are real or due to the superposi- 
tion of q)ectra of adjacent stars of the duster. 

U5459> RU Herculis. Variable. Class H. Max. 7.3. Min. 
X4.2. Period, 486^. Onapbotogr^ihtakenJuly9, X899, 
the q)ectrum is of Class Mc, having the line H9 6 timet as 
bright as Hy. 

X45482. c^ ScorpiL 
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Z45493- c^SoofpiL 

U55oi|3* I'Scoiim. Bo. 7533, qoadntide star. H.D. 145501 
represents Stan C and D. P. A. 48^0, Dist. x'.SS, 
magn. 7.0 and 8.0. The q)ectnim is so much super- 
posed upon that of H. D. 145503 that only the lines Bfi^ 
EfYf W and Ht are identified. Helium lines may be 
present, but if so, they are too faint to be distinguished. 
H.D. 145502 represents Stars A and B. P. A. 365^5, 
Dist x'.o7y magn. 4.3 and 6.8. 

145509. The star C. DM. — 41® 10570, ptm. magn. 9.9, fol- 
lows 5^.4, south 2^.7. The qiectrum is partly supeixxned 
and is probab^ also of Class F8. 

i4SS^7fi' '^^ q)ectrum is composite. 

145544* ^ Trianguli Australis. 

I4S570. ^Scoipii. 

Z45647. q Hemilis. 

Z45649. L C. 4593. Planetaiy nd>ula. 

145743. In H.A. 54, 74, the combined light of this star and 
H.D. 145772 is given as 8.19. 

I45773- See H. D. 145743* 

Z45779* T^ star C.DM. —29^x2382, ptm. magn. 10.8, 
follows 8**8, south o'.2. The plectrum is not seen. 
The photometric magnitude refers to the combined 

X45807. — ScorpiL Variable. Qass IIL Max. 10. Min. 

II. Period, irregular. 
X45842. $ Nonnae. 
145846. The lines are very narrow. Hi^ is not seen distinctly 

and is suspected to be bright 
245^7* X ScoipiL Read 0,10 r, for o,s. 
Z45905. RUNormae. Variable. GassII. Max. p.p. Min. 

<ij. On a photograph taken August 3, 1899, the q)ec- 

trum is of Gass Mb, having the line H^ 8 times as 

bright as H7. 
145922,3. C.DM. —50*10296 - C.P.D. —50*9126 and 

9127. The former i»ecedes o'.o, north o'.2. 
146003. Classified Mb in H.A. 56, 138, but the q)ectrum is 

seen more dearly <m photographs taken with the 8-inch 

than with the 13-inch Telescope. 
146034. WNormae. Variable. Class m. Maz.p.5. Min. 

10,3, Period, probably irregular. 
146051. d OphiuchL Read 5,10 s, for 5,r. 
Z46090. This star is CDM. — 22* 1 1430, and is not contained 

in the Southern Bonn Durchmusterung. 
146143. yNormae. The spectrum resemblea that of dCanis 

Majoris, but the lines are not so narrow as in the latter 

spectrum. 
146261. The star CP.D. ---57*7791, magn. 9.0, precedes 

x'.5, south 2^.0. The q)ectrum is partly superposed and 

appears to be also of Class B8. 
X46323. S Normae. Variable. Chiss IV. Max. 6.6. Min. 

7.6. Period, 9^.7525. The lines are narrow. 
146361,2. ff Coronae Borealis. Bu. 7563, P. A. 2i4*.9, Dist. 

4^59, combined magnitude 5.36. The lines are hasy but 

no separation is seen. 
X46376. When classifying this q)ectrum, the remaric was 

made, ''Lines double, two stare?" Chart plates show 

that a star slightly hunter than H. D. X46376, fdlows 

x*, loath o'.3. 



146415. SW Ophiuchi. Variable. Class V. Max. p.j. Min. 
lo.o. Period, 2^.44578. 

146417. N. G. C. 6093, Messier 80. The spectrum is hazy 
and resembles Class G5 in the distribution of light Two 
variable stare have been found in this cluster. 

146560. W Coronae Borealis. Variable. Class n. Max. 
7.8. Min. 14. Period, 244^. On photographs taken 
May 8 and 24, 1905, the spectrum is of Class Mb, having 
the line H^ about twice as bright as Hy. 

146624. d Scorpii. 

146667. X Normae. 

X46686. 7* Normae. 

146723. The declination of this star in the Cordoba Durch- 
musterung is 2' too far north. 

X46738. V Coronae Borealis. 

146791. c Ophiuchi. In the distribution of light, this speC" 
trum resembles that of a Bootis. 

146876. The star +1*3197, ptm. magn. 9.5, fdlows 1^.2, 
south I'.o. The star -(-x* 3198, ptm. magn. 9.5, follows 
x'.4, south I'.s* 1^ image is veiy confused, due to the 
superposition of the three ^>ectra. The q)ectrum of 
Class K appean to belong to the most northerly of the 
three stare, idiich is H. D. X46876. « 

146982,3. The plectrum is composite. 

X47049. The line K is strong for this dass. 

X47084. o ScorpiL 

X47088. — Normae. Vaiiable. Max. g.6, Min. lo.i. 
Period, irregular. 

Z47rP3»4* Bu.7579. P.A. 2x*.6,Dist X2^8x,magn.8and8i. 

X47123. Numerous solar lines are seen which are too strong 
ior Class A3. A spectrum of Class G is probably super- 
posed. 

X47X65. a Scorpii. 

r47375)6* T^ spectrum is composite. Bu. 7587. P. A. 
244*.9, Dist o^54, magna. 7.5 and 7.7. The q)ectrum of 
Class G, while fainter photographically than that of 
Class A5, may belong to the brighter visual component. 

147331* The star C. P. D. — 51* 9454, magn. 9.0, follows 
6'.4, north o'.5. The plectrum is partly superposed and 
isof Class A. 

147379* Pftrallax, o^xI. 

147394* r HercuUs. Read o,xo r, for o,s. 

147438,9. The plectrum is composite. 

X47449. a Serpentis. 

147547* y Herculis. 

147553* N. G. C. 6x2x. Messier 4. Thirty-three variable 
stars have been found in this cluster. 

X47584. f Trianguli Australis. 

147603. X Normae. Variable. Class DDE. Max. ii.o. Min. 
<i2.s. Period, irregular. 

X47649. The lines are broad. 

147^75* y Apodis. Line 4226.9 is about 0.8 as strong as in 
the typical spectrum. Read 0,10 r, for o,£. 

X47677. I Coronae Borealis. Read o,xo R, for o,R. 

X477oa ^ Ophiuchi. 

X47722,3. Bu. 7599. P. A. 35o*.x, Dist 6^25, combined 
magn. 5.46. The line H^ is double on photographs taken 
with the x3-inch Boyden Teleso^, and other lines are 
hazy. Read o,xoR, for o,R. 
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147749. This star togetlier with H. D. 147767 «■ w Coronae 
Borealis. Bu. 7608. P. A. 165^0, Dist. 366^63, com- 
bined magnitude 4.56. 

147767. SeeH.D. 147749. 

147769. This star has been- suspected to be variable. 

147787. i Trianguli Australis. 

147824. C.DM. —40® 10392 » C.P.D. — 40® 7309 magn. 
9.6, and 7310, magn. 9.2. The latter star follows i*.o, 
north o'.i. 

147869. oHerculis. Line 4026.3 is stronger than normal for 
Gass Ao. 

147878,9. H. D. 147878 precedes 2*.o, south o'.3. 

14793 2. '^^ spectrum may be of Class B8 or B9. The exact 
class is uncertain due to its superposition upon the 
spectra of H. D. 147933,4. 

147933,4. p Ophiuchi. Innes 16* 40. P. A. 354^2, Dist. 
3^.33. In Table I, last column, for reference, read 56, 93. 

147947.8. The spectrum is composite. 

147970,1. e Normae. Innes 16* 45. P. A. 33S°.3, Dist. 
22^8, combined magn. 4.71. Owing to the proximity of 
the brighter star, only the hydrogen lines H0, Hy and 
H^ are seen in the spectrum of H. D. 147970. Helium 
lines may also be present in its spectrum, which may be 
of Class B5 or B8. 

148048. Ji Ursae Minoris. 

148112. tfHerculis. Numerous metallic lines are present 
but they are very faint lines 4077.9, K, and 4173.5 are 
about equal, but they have very small intensity compared 
with the hydrogen lines. Lines 41 28.1 and 4131.1 are 
not certainly seen. 

148136. N. G. C. 6139. No bright lines are seen. 

148182. V Ophiuchi. Variable. Class n. Max. 7.0. Min. 
10.5. Period, 302^.5. 

148184. X Ophiuchi. The lines H0, EDy, H^ and He are 
bright and superposed on wide dark bands. 

148206. U Herculis. Variable. Class H. Max. 6.4. Min. 
X2.0. Period, 403^. On a photograph taken April 24, 
X914, the spectrum is of Class Mc, having the lines Hy, 
H^ and Hf bright. The relative intensities are 10, 70, 
and I, respectively. 

1482 1 8. The lines Hy and H9 are slightly stronger than 
normal. Classified G5 in H.A. 56, 138, but the spectrum 
is seen to better advantage on photographs taken with 
the 8-inch than with the 13-inch Telescope. 

148321. The strontiimi lines 4077.9 and 4215.7 are strong. 
Read 2,10 r, for 2,r. 

148367. V Ophiuchi. Read 2,10 R, for 2,r. 

148379. The lines are narrow and their intensities resemble 
those in the spectrum of f ^ Scorpii, H. D. 152236, de- 
scribed in detail in H.A. a8, 177. No bright lines have 
been found in the spectrum of H. D. 148379. 

148387. n Draconis. 

148469. The lines appear to be broad. 

148478.9. a Scorpii. The spectrum is composite. See H.A. 
a8, 189, Remark 212. Bu. 7631. P. A. 274^2, Dist. 
3*^.18, magnitude of component, 7. Also a spectroscopic 
binary. It is uncertain whether the spectrum of Class 
A3 belongs to the visual or spectroscopic companion. 

148515. Classified A5 in H.A. 56, 93, but the spectrum is 



seen to better advantage on photogni^ taken with the 

&-inch than with the ii-inch Tdescope. 
148605. i Scoipii. The lines are wide. 
148609. The lines are very wide. 
148633. — Ophiuchi. Variable. Max. 9.5, Min. 10,2, 

Class and period unknown. Insert r in column 9 of 

Table L 

148687. N. G. C. 6x53. Gaseous ndMila. Variability was 
suspected on several spectrum plates, but could not be 
confirmed on chart photographs. 

148688. The lines are narrow and their intensities resemble 
those in the spectrum of f* Scorpii, except that no bright 
lines are present. See H.A. a8, 177, Remark 43. 

148703. N Scorpii. 

14S743. The lines are somewhat narrow and the metallic 

lines are strong for this class. The observation, F5, on 

B 40607, residual 10, was rejected. 
X48783. g Herculis. Suspected of variability from magn. 

4.7 to 6.0. The spectrum shows some peculiarities. The 

light of the continuous portion is neariy uniform. Hy is 

somewhat stronger than normal for this dass. Read 

0,10 R, for o,R. 
X48786. ^ Ophiuchi. 
148808. Proper motion, i''.o6, 31 7^1. 
148816. Proper motion, 1^.46, 197^9. 
148827. Y Normae. Variable. Class V? Max. 8.8. Min. 

10.0. Period, unknown. The class of spectrum suggests 

variability of the Algol type. 

148856. /9 Herculis. The spectrum resemUes that of a Gas* 
siopeiae in the distribution of light 

148857. XOphiuchL Read o,xoR, for o,R. 

X48864. Tlie star C.DM. — 39^x0470, ptm. magn. xx.o, 
precedes 0^.3, north 1^.7. The superposition makes the 
^>ectrum of H. D. X48864 very hazy. 

148890. 9 Trianguli Australis. Read 0,10 r, for o,R. 

X48897. 8 Herculis. 

148898. o) Ophiuchi. Line 4077.9 b strong and the spectrum 
is somewhat peculiar. See H.A. aS, 187, Remaik 167. 

X48915. The star C. DM. — 29® 126x5, ptm. magiL 9.0, 
follows x'.2, south x'.3. In H.A. 54, 177, the combined 
magnitude of the two stars is 8.82. 

148972. The lines are narrow. 

149038. M Normae. In the region of H^ this spectrum resem- 
bles those of Class Oe5. See H.A. 56, X55, Remaik X89. 

14912X. n Herculis. 

X4916X. h Herculis. 

X49212. A Draconis. The line K is strong and the ^>ectrum 
resembles that of /) Orionis, except that the lines are not 
so narrow as in that spectrum. Since only one photo- 
gnq>h has been taken with the xi-inch Telescope, an 
exact study of the width of the lines could not be made. 

X49221. RU Tiianguli Australis. Variable. Class H. Max. 
g,8, Min. <j$. Period, unknown. On a photograph 
taken July 22, 1908, the spectrum is of Class M having 
the line H^ 3 times as bri^t as H7. 

X49234. XArae. Variable. Class H. Max. gj^, Min. 
14.$, Period, unknown. On a photograph taken June 
X5, X906, the spectrum is of Class Mb, having the line 
H^ 5 times as bright as H7. 
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149261,3. The lines are dodUe. The class of each star is 
uncertain due to the superposition of the two q)ectra. 
Chart i^tes show two stars of nearly equal brightness, 
in the same approximate right ascension, and a differ- 
ence of o'.4 in declination. 

149334. fi Apodis. 

149437. Gaseous nebula. The object is C. DM. — 55^6835, 
magn. ia3, and is not contained in the Cape Photogra- 
phic Durchmusterung, nor in the New General Cata- 
logue of Nebulae. 

149431. UYHerculis. Variable. Max. 8.3. Min. 9.0. 
Class and period, unknown. 

X49438. r Scorpii. Line 4685.9 is neariy as intense as in 
Class Oes. See H.A. 38, 176, Remark 33. 

X49447. H Scorpii. 

1495x1. STScoipiL Variable. Class m. Max. 7.8. Min. 
9.7. Period, irregular. 

149554* YArae. Variable. Class II. Max. p.i. Min. 
<I2.8. Period, unknown. On pbotogn^hs taken 
March 39 and ApxH i, 1908, the spectrum is of Class Mb, 
having Hy and H^ bright and of equal intensity. 

149630. aHerculis. The lines are wide. line 4036.3 is 
rather strong for this class. 

149659. TZHerculis. Variable. Max. 8.5. Min. 9.a 
Class and period, unknown. 

X4966X. This star is also S. D. — 3^ 4311, magn. 5.5. 

149671. 1/' Trianguli Australis. 

149683. R Ursae Minoris. Variable. Class m. Max. 9.3. 
Min. 10.6. Period, irregular. 

149703. The dass is uncertain. 

149730. R Arae. Variable. Class V. Max. 6.8. Min. 7.9. 
Period, 4^.435091. 

X49748. The lines are probably narrow. Lines 4077.9 and 
4173.5 are strong. 

149749* W Herculis. Variable. Class n. Max. 7.8. Min. 
13.5. Period, 380^.3. On a photograph taken April 9, 
X913, the spectrum is of Class Ma, having the line H^ 3 
times as bright as By. 

149757* r OphiudiL The lines are very wide, and almost 
double. 

149764. lines 4138.X and 4x31.x are strong. 

149833. lines 41 38.1 and 4131.1 are strong. 

X49880. R Dracoms. Variable. Class n. Max. 7.0. Min. 
X3.7. Period 345^.6. On a photograph taken April 30, 
X913, the plectrum is of Class Mb, having the lines H7 
and Bd bright and of neariy equal intensity. 

X49930. The star C. DM. — 38** X1094, ptm. magn. 9.9, fol- 
lows 3'.3, north 3^.0. The spectrum b superposed and is 
probably also of Class K. 

149933. Tlie line Bfi has the appearance of a bright edge on 
the side of greater wave length. 

X49990. Nova Arae. The spectrum was already that of a 
gaseous ndt»ula when the Nova was discovered, on July 
5, 1910, 93 days after its appearance on a chart i^to- 
graph. The bright band, 4363, was the strongest. See 
Remark in H. A. 76, 37. 

X50034. — Arae. Variable. Class m. Max. 8,q, Min. 
g.6. Period may be irregular. 

150030. line 4077.9 is strong. 



X50060. N. G. C 6x93. 

150077. TXDraconis. Variable. Max. 7.3. Min. 8.a 

Class and period, unknown. 
X50083. This star is C.P.D. — 45° 8073, magn. 9.3, and is not 

contained in the Cordoba Durchmusterung. 
X50X09. The lines appear to be broad. 
x5oxi7,8. Bu. 7703. P. A. xxx'*.7, Dist 3^9o, combined 

magnitude, 5.30. 
x5ox35,6. Innes 6^ 6x. A mult^ile star. Stan A and D are 

given in the Table. P. A. 366^x, Dist. 9^53, combined 

magnitude 5.59. 
150168. The intensities of the lines resonble those in the 

spectrum of $ Arae, described in H.A. a8, 177, Remark 

39. 

x5033o,i. The lines are broad and both spectra are prob- 
ably similar. H. D. X50330 precedes x'.3, and is in 
the same approximate declination as the following 
star. 

150365. W Ursae Minoris. Variable. Clafls V. Max. 8.4. 
Min. 9.3. Period, x^.7013. 

150398. The class is very uncertain. 

150373* Perhaps B8. The class is uncertain due to the par- 
tial superposition on the spectrum of H. D. 150374. 

150378,9. m Herculis. Bu. 771 x. P. A. 330^0, Dist. 69". Sh 
combined magn. 5.40. 

X50383. AX Scorpii Variable. Class m. Max, 8,8. Min. 
g.8. Period, irregular. 

150549* lines 4x38.1 and 4x31.x are very strong. 

X5067X. The lines appear to be broad. 

150673,4. H. D. X50673 precedes o*.3, south o'.3. The 
spectra are almost cor^^tdy siq>erpo6ed. 

X50680. f Herculis. Parallax, o^.ix. See H. A. a8, 97, 
Renuu;k94. 

X50708. — Draconis. Variable. Class IV. Max. ^.5. 
Min. g.i. Period 3^.5ox. Thb is the southern compo- 
nent of the double star, Bu. 7739. P. A. 5^0, Dist. 8^.35, 
magn. 7.7 and S.S. See also H. C. 194. 

150780. N. G. C. 6305. Messier 13. The Great Cluster in 
Hercules. Ptm. magn. 7.17. Seven variable stars have 
been found in this duster. 

150798. a Trianguli Australis. 

x5o88x,3. The q)ectrum is composite. 

X50898. line 4x16.4 is only about 0.7 as intense as in 
c Orionis. Read o,xo-, for o,K. 

150958. The q)ectrumb slightly peculiar in having line 4638 
brighter than 4686. 

150965. The observation Go, on B 9606, residual lo, waa 
rejected. The plate is poc^. 

X50986. The spectrum has a wide absorption band at 4337, 
and resembles Class K5R, described on page xo. 

150997. If Herculis. Tlie hydrogen lines are stronger than 
normal for Class Ko. 

X5X055. V Trianguli Australis. Variable. Class m. Max. 
Q.2. Min. lo.i. Period, irregular. 

X5XJOX. g Draconis. 

X5xxx5,6. H. D. X5XXX5 fdlows o*.8, north 0^.7. 

X5XX3X. N.G.C. 63x0. Planetary nebula. Ptm. magn. 8.53. 

X5XX87. S Draconis. Variable. Class m. Max. 7.5. Min. 
9.3. Period, 300' or irregular. 
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151199. Line 4077.9 is neaily as intense as the line K. Read 
0,10 R, for o^. 

151 204. UVHerculis. Variable. Class n. Max. p.^. Min. 
<ji.o. Period, unknown. On a photograph taken July 
18, 1905, the spectrum is of Class Mc, having the line 
ro very bright. 

151 21 7. i Herculis. Read a,io r, for a,R. 

151 249. ifArae. Read 0,10 r, for o,s. 

15x291. Near the edge of the second plate where the defini- 
tion is poor. 

151345* A slightly fainter star follows i', south o'.6. The 
q)ectrum is also of Class A. 

151592. N. G. C. 6218. Messier 12. Globular cluster. 
151523. The spectrum may be nearer to Class A than to F. 
151525. 1 Herculis. Lines 4128.1 and 4131.1 are strong. 

151593. RROphiuchi. Variable. Class n. Max. 8.0. Min. 
<i2.o. Period, 298^. On photographs taken Jime 27 
and 28, 1894, the ^)ectrum is of Class Ma, having the 
lines Hy and H^ bright and of equal intensity. 

15 1604. The hydrogen lines are narrow, and niunerous well 
maiked metallic lines are present. A trace of Fraun- 
hofer's G band is seen. The ^>ectrum b probably comr 
pofiite, having a fainter component of Class G. 

15 1662. The lines appear to be broad. 

15 1680. c Scorpii. 

15 1695. This star is C. DM. —54° 701 1, magn. i.o, and is 
not contained in the Cape Photographic Durchmus- 
terung. 

151755* '^wo bright lines are seen to be superposed on this 
spectrum on Plate B 40441, taken June 17, 1909. They 
are in the correct position to be Hy and H^ of the variable 
star — Scorpii, 16* 44"*. 2 — 28® i', whose observed range 
is from magn. 13.6 to 14.5. A chart plate taken near that 
date was not found to determine whether the variable 
star was bright at that time. 

15x771. Lines 41 28.1 and 4x31.1 are as strong as 4026.3. 

X51804. Bfi has a bright edge on the side of greater wave 
length, and there are other peculiarities, as described in 
H.A. a8, 175, Remark X2. 

15x880,1. H. D. 151880 precedes o'.6, north o'.8. The exact 
dass of each spectrum is not well defined, owing to the 
superposition. 

151890. /i^ Scoipii. A spectroscopic binaiy in which both 
stars are bright. The two q)ectra are alike and the lines 
are double in a period of 1^.44627. See H.A. a8, 179, 
Remark 73, for a description of the spectra, and ILA. 84, 
No. 6, for a study of the orbiL 

151895. The spectrum appears to be continuous except that 
Hy and H^ are bright. The magnitude is about 12.5. 

X5X896. Z Trianguli Australis. Variable. Class H. Max. 
p.o. Min. ii,S' The spectrum b of Class Mb having 
Hy and H^ equally bright 

151956. k HercuUs. 

15x985. fi? Scorpii. The lines are narrow. 

15 1990. The line Hfi b suspected to be bright. 

X520X7. Thb star b C.P.D. —27** 5503, magn. 9.8, and b 
not contained in the Cordoba Diux:hmusterung. 

Z52064. Z Arae. Class II. Max. p.j. Min. ij.s* Period, 
unknown. On a photograph taken June xo, X907, the 



q)ectrum b of QaflB Ma, having the lines Hy and W 
equally bright. 

152x07. The line 4077.9 b very strong. 

15216X. In H.A. 56, X39, classified Ma. The dast b more 
certainly defined on photograi^ taken with the 8-inch 
than with the 13-inch Telescope. 

152233. Tlie class b probaUy Bo. The fine lines are loet by 
the superposition of H. D. X52234, idiich precedes z*.5, 
south x'.7. 

X52234. The line K b strong for thb Class. Line 4649.3 
appears to be slightly bright on the edge of greater wave 
length. 

152336. ^ Scori^i. The lines are narrow. Bfi and Hy are 
bright. See H.A. a8, 177, Remark 43. 

152248. H. D. 152249 follows x*.5, south 2^.3. 

152276. S Herculb. Variable. Class H. Max. 7.3. Min. 
X2.6. Period, 308^.3. On photographs taken June 7 
and X2, 1891, the plectrum b of Class Mc» having Hy 
and H^ equally bright. 

X52308. Lines 4128.x and 4X3X.X are strong. 

152334. i* Scorjai. 

X5239X. Proper motion, x'.66, 2o6^I. 

X52404. AK Scorpii. Variable. Class IV? Max. ^.7. Min. 
jo,o. Period, unknown. 

X52408. The Imes H^, Hy and HI are bright on the edge of 
greater wave length. See H.A. a8, X76, Remaik X3. 

X52457,8. The star which b the binter by about 0.4 magn. 
follows 2', south o'.2. 

X52476. RS Scori^i. Variable. Class H. Max. 6.5. MiiL 
<i2.o. Period, 323^. On photographs taken Sq>tem- 
ber 19 and 22, X892 and August 7, X893, the spectrum b of 
Class Mb, having the lines Hy and HI bright and of neariy 
equal intensity. On photograi^ taken June x7 and 20, 
1895, the line HI b 4 times as bright as Hy. 

X52478. The lines are very wide, and Bfi b suq>ected to be 
partly reversed. 

152493. Tlie strontium line 4077.9 b very strong. 

152539. SS Scoipii. Variable. Qass HI. Max. 7.5. Min. 
9.5. Period, irregular. 

X52546. The star —57"* 8178, C.P.D. magn. 9.6, {necedes 
5*.o, north 5^.7. The q)ectrum b partly superposed and 
b of Class A. 

X52575. The star, C. DM. —32* 12x53, P^i. magn. xo.5, fol- 
lows x'.o, ncoth x'.o. The spectrum may also be of Class 
K5. The two stars ai^)ear to be neariy equal in bright- 
ness on chart photographs. 

X52588. SYOphiuchi. Variable. Class m. Max. 8^, 
Min. g.6. Period, irregular. 

1526x4. i OphiuchL 

152627. Thb star b C. DM. —57*^ 6642, magn. 10, and b not 
contained in the Cape Photographic Durchmusterung. 

X52647. The star C. DM. —27^x1275, ptm. magn. xo.8, 
precedes x'.9, south 2^.5. The q)ectrum b partly super- 
posed, and b of Class A. 

X52666. . SZ Scorpii. Variable. Class H. Max. p.o. Min. 
<I3.S' Period, unknown. 

15275X. Parallax, o^x6. Proper motk>n, 1^.27, 226^8. The 
linesH/9andHy are bright on pbotogn^ihs taken atMt 
Wilson. An examination of all the Harvaid plates show- 
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ing this spectrum was therefore made, and Hy is a faint 
emissbn line on a photograph taken August 3, 1908. The 
star is of very low luminosity. No variation in light was 
found on 28 chart i^tes taken between 1899 and 1919. 

X537S3* ^^ Scorjui. Variable. Qass n. Max. 7.0. Min. 
12,1, Period, 281^. On a photograph taken August 12, 
1893, the spectrum b of Qass Mb, having the line Hd 3 
times as bright as H7. On a photograph taken June 19, 
1908, the spectrum is of Qass Mb, having the lines Hy 
and Wi nearly equal in intensity, and also lines He and 
Hf bri^t. He is rarely visible as a bright line in the 
spectra of Qass Md. 

152786. i Arae. 

152835. Tlie star C. DM. —27^ 11294, ptm. magn. 9.9, pre- 
cedes x'.8, south o'.8. Tlie q)ectrum is superposed and 
is of Qass A. 

152849. Tlie lines are somewhat wide. This is due to the 
duplicity of the object. Bu. 7801. P. A. 275^8, Dist. 
o^56, magn. 6.3 and 6.5. 

1^868. This is C.P.D. - 23** 6429. The star C.P.D. - 23" 
6428, magn. 9.2, {recedes 0^.5, north 0^.4. The spectrum 
is superposed and appears to be also of Qass A. 

1529x2. UUOphiuchi. Variable. Qass V. Max. 10,2, 
Min. <ii,6. Period, unknown. 

152913. The star C. DM. —26^11707, ptm. magn. ii.o, 
follows 2*.4, south 3'.6. The spectrum is partly super- 
posed and is of Qass A. 

152980. ^ Arae. Read 2,10 s, for a,R. 

152982. — Arae. Variable. Qass HI? Max. p.2. Min. 
10,0, Period perhaps irregular. 

153004. RVScoipii. Variable. Qass IV. Max. 6.7. Min. 
7.4. Period, 6^.0622. The q)ectrum is variable. It was 
estimated to be of Qass F5 near maiimum light, and G5 

near mfnimnm . 

153020. N. G. C. 6254. No bright lines are seen. Five 

variable stars have been found in this cluster. 
153038,9. H. D. 153339 follows I'.o, south 0^.9. Both 

spectra are probi^ly of Qass G5. 
153043. This star is C.P.D. — 29** 4539, magn. 9. 5 , and is not 

contained in the Cordoba Durchmusterung. 
153095. The observation, A2, on Mc 5404, residual ^, was 

rejected. The regbn of the line K is not well seen on 

tluit plate. 
X53167. SSOphiuchi. Variable. QassH. Max. 8.1. Min. 

12.0. Period, 230'. On a photograph taken June 22, 

1895, the q)ectrum is of Qass Ma, having the lines Hy 

and H^ bright The line H^ was estimated to be 0.8 as 

blight as Hy. 
153210. icOphiuchi. The q)ectrum resembles that of a 

Qusiopeiae. Perfai^M variable with a range of 0.4 magn. 
153261. The line H0 is bright. 
153286. The lines 4077.9, 4128.1, and 4131.1 are strong. 
XS34I7* The star —16** 4390, ptm. magn. 10.5, follows 5*.o, 

south 0^.5. The spectrum is partly superposed and is of 

Qass A. 
153432. TArae. Variable. Qass m. Max. g,g, Min. 

u.o. Period, irregular. 



153516. N. G. C. 6266. Messier 62. Globular duster. 
Twenty-six variable stars have been found in this duster. 

153550. Tlie spectrum b probably composite. On a photo- 
graph taken with the x6-inchMetcalf Telescope, thestrong 
hydrogen lines Hy and H^ are present as in Qass F. 

153579* llie star, C. DM. —49° X1132, ptm. magn. ii.o, 
follows 3*.o, south o'.2. The photometric magnitude, 
7.01, refers to the combined light of the two stars. 

153580. ^ Arae. Read 0,10 r, for o,s. 

X53583. The observation, A2, on M 5404, residual 8, was 
rejected. The region of the line K is not clearly seen on 
that plate. 

153597* h'Draconis. 

153^55* I* C. 4634. Planetary nebula. Magn. 9.5 in the 
Southern Bonn Durchmusterung. 

153727- The line H^ is strong for this class. 

153751- « Ursae Minoris. Read 5,10 r, for 5,r. 

153799- N. G. C. 6273. Messier X9. Globular duster. 

153808. e Herculis. Lines 4026.3 and 447X.6 are seen. 

153853- This star is C.P.D. —28^5508, magn. 9.3, and is 
not contained in the Cordoba Durchmusterung. 

153858. RTScorpii. Variable. QassH. Max. p.a. Min. 
<i2,g. Period, 444^. ' On a photogr^>h taken August 
22, 1892, the q)ectrum is of Qass Mb, having the line HI 
X.5 as bright as H7. 

153865. The observation, F8, on I 37218, residual 12, was 
rejected. The spectrum is faint and indistinct on that 
plate. 

153S79- The line H^ is bright. 

X53882. The line K is very faint. lines 4x28.1 and 4x31.x 
are strong, also several at about 4173. 

153919- The spectrum resembles that of f Puppb more 
dosdy than does any other yet studied. See H.A. 56, 
X55, Remark 200. 

X 54029. d Herculis. 

154072. I. C. 4637. Gaseous nebula. 

X54090. k Scoipii. The lines are somewhat narrow and 
their intensities are similar to those in the q)ectrum of 
i^ Scoipii, described in H.A. a8, X77, Remark 43. Tlie 
hydrogen lines are not bright, however, as in the spec- 
trum of ^ Scorpii. 

X54198. The spectrum is partly superposed on that of H. D. 
X54178. On Plate B 20270, the class of spectrum was 
recorded F5. A re-examination of that plate shows that 
A5 must have been intended. 

X54204. The lines are hazy. 

X542X9. The star C. DM. — 37°xx264, ptm. magn. xx.o, 
follows i'.4, north 5'.x. The spectrum is partly super- 
posed and is of Class A. 

X54225. The spectrum is suspected to be composite. The 
band G and several solar lines iq^)ear too strong for Qass 
A5. 

X543X9. The line Wt is strong for this class. 

X54363. Proper motion, 1^.48, 2x8^9. The low temperature 
lines are very strong. 

154365- — Ophiuchi. Variable. Qass IV. Max. 7,2, Min. 
8.0, Period, unknown. 



END OF V0LX7HE 96. 
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